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President Roosevelt’s signature on the National Industrial 
Recovery Act (see page 278 if you want to read it in its final 
form) is scarcely dry. Yet a hundred codes have already 
been prepared by a hundred industries. None has been 
ratified at the moment of going to press. This one, how- 
ever, follows so closely the original letter and spirit of the 
law that Washington observers who ought to know say it 
will be one of the first to be approved, may well serve as a 
model for others still to come. For these reasons, and be- 
cause the code shows in detail how one industry has ordered 
its affairs, the editors present it here for the enlightenment 


of those readers who are wondering how their own indus- 








Innit the hours of employment of all 

personnel engaged in the production of 
paperboard, to six hours a day or such other 
hours as shall be designated by laws here- 
after enacted by the Congress of the United States. The 
provisions of this paragraph will not apply to foremen, 
superintendents, managers, officials, and other employees 
heretofore compensated on a salary or fixed compensa- 
tion basis. 

2. All employees subject to the provisions of Para- 
graph 1 shall be paid a wage which, for six hours, shall 
not be less than the 1929 wage for eight hours, adjusted 
—plus or minus—to the cost of living in 1929 as com- 
pared with the cost of living at any time hereafter pre- 
vailing, so that the wage hereafter to be paid said em- 
ployees shall be proportionate, and the purchasing power 
equivalent, to that prevailing in 1929. 

It is not intended by the foregoing to set a wage scale 
throughout the entire industry, but that each section of 
the country shall be subject to the foregoing according to 
wage levels and conditions in the same section. 

3. In case any law hereafter enacted by the Congress 
of the United States shall fix the hours of labor and 
wages on a basis different than the above, the provisions 
of Paragraphs 1 and 2 shall be deemed to be amended as 
may be necessary to conform to the provisions of such 
law, and such amendment shall not affect the other terms 
of this agreement. 


] EACH of the undersigned agrees to 


tries will tackle the critical task now facing them 


4. Upon this agreement becoming effective, the 
changes in the hours of labor and wages shall be made by 
each of the undersigned with all possible dispatch, but 
not later than 60 days from the effective date of this 
agreement or such earlier date as shall be designated by 
law. 

5. Each party hereto shall limit sales prices so that the 
profits of each shall not be unreasonable, and each party 
hereto, at any time hereafter, or from time to time, shall 
limit sales prices to such sum as shall be designated by 
the Secretary of Labor, or such other Government offi- 
cial or Government Department, as may by law hereafter 
enacted be designated to protect the interest of the public 
in connection with such matters. 

6. It is agreed that if the percentage of operation of 
any party hereto during any three months’ period, begin- 
ning January 1, 1933, while this agreement shall be in 
effect, shall be in excess of the industry percentage of 
operation during the same period, then the party operat- 
ing in excess of the industry percentage, shall pay Five 
Dollars ($5.00) per ton for each ton of paperboard pro- 
duced as a result of operations in excess of the industry 
percentage. The three months’ period shall include the 
smaller fraction of a week less than or more than an 





exact three months, in order: to avoid frac- 
tions of a week. Any fractions of a week 
shall be added to or deducted from suc- 
ceeding periods as necessary to avoid 
elimination or duplication of time. 

7. The percentage of operation and the 
resulting tons upon which such payment 
shall be based, shall be determined as fol- 


lows: 

(a) The weekly rated inch-hour capacity of a 
paperboard machine shall be ascertained and shall 
be the width of the last drier in inches, multiplied 
by 144. 

(b) The operated inch hours of a paperboard 
machine shall be the number of hours of continu- 
ous operation in any week, multiplied by the width 
of the last drier in inches. A shut down of less 
than three hours shall not be deducted from the 
period of operation. 

(c) The percentage of operation for any period 
shall be the rated weekly inch hours multiplied by 
the number of weeks of the period for which the 
computation is made, divided into the total inch 
hours actually operated during the same period. 

(d) For the purpose of determining the tons 
produced by any party hereto as a result of opera- 
tions in excess of the industry percentage, the tons 
produced per inch hour during any period shall be 
deemed to be the same for each inch hour operated 
during the period. 

(e) In case any party shall own more than one 
paperboard machine, then the rated inch hours and 
the inch hours operated on all paperboard ma- 
chines of such party shall be combined for the 
purpose of determining the operated percentages ; 
provided, however, that a machine having three 
or less cylinders, other than a machine operated 
on the production of corrugating materials, which 
shall not be actually operated at least 25 per cent 
of inch-hour capacity during any quarterly period, 
the rated inch hours of such machine shall not be 
combined with the other inch hours of the owner 
thereof, and such machine shall continue to be 
treated separately. 

(f) For the purposes of this contract, the in- 
dustry per cent of operation shall be the inch-hour 
rated capacity, and the inch-hour operation, of all 
paperboard machines which operated more than 
25 per cent during the three months’ period for 
which the computation is made, for which the audited record of 
operation is available to the parties hereto. All other machines 
shall be excluded from the computation. 

8. In case any paperboard machine during the term 


of this agreement shall be operated in any quarterly 
period 25 per cent or more, then if such machine shall 
have operated on the production of paperboard less than 
25 per cent for the period January 1, 1929 to the date 
this agreement shall become effective, the rated inch 
hours of such machine shall be only 50 per cent of the 
total] rated inch hours. 

9. If a paperboard machine shall be operated in any 
quarterly period during the term of this agreement 25 
per cent or more, and such machine shall not have 
operated on the production of paperboard during the 
period January 1, 1929 to May 12, 1933, no credit for 
the rated inch hours shall be given, and all paperboard 
production from such machine shall be subject to the 
tax of $5 per ton. 

10. In case a paperboard machine is transferred dur- 
ing the term hereof, such machine shall have the same 
rated inch hours in the hands of the new owner or lessee 
as it had in the hands of the party transferring same, 
except that if the rated inch hours of the machine trans- 
ferred shall have heen combined with the rated inch 
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hours of the party transferring same, as provided in 
subdivision (f) of Paragraph 7, such machine shall hive 
rating in the hands of the new owner or lessee according 
to the actual operated record of the machine transferred. 

11. If a machine be removed from its present location 
to a new location in the United States, such removal 
shall not affect the rated inch hours otherwise applying 
to such machine. 

12. No machine shall be included for inch-hour rating 
which, in the opinion of the majority in number of the 
parties hereto, shall be deemed not to be in condition for 
inclusion in good faith as an operative unit. For purpose 
of combined rating, a machine once rated shall continue 
to be rated regardless of condition. 

13. No lease will be recognized, or change of rated 
inch hours made on account thereof, unless such lease be 
for a period of not less than six months, and such lease 
shall give the lessee the right to operate the paperboard 
machine, and such lease or contract shall include the fur- 
nishing of power and other essentials as may be neces- 
sary for operation. 

14. No increase in rated inch hours arising from 
transfers will be recognized prior to 7 a.m. of the Satur- 
day next following submission of duly executed docu- 
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ments of transfer to the Chairman of the National 
Paperboard Association of such other person or persons 
at any time hereafter designated by a majority in num- 
bers of the parties hereto. 

15. If any party hereto in any three months’ period, 
beginning January 1, 1933 to December 31, 1933, or in 
any three months’ period of any calendar year hereafter, 
during which the agreement shall be in force, shali 
operate less than the industry average, such member shall 
be entitled to credit for the deficiency with respect to 
operations in future quarters of the same year. 

16. If a party hereto, in any quarter of a calendar 
year beginning January 1, 1933, operates in excess of the 
industry average, so that a tax shall be due and payable 
hereunder, then such tax shall be refunded to the extent 
that future operations in such year shall be less than the 
industry average, so that the tax, as finally assessed and 
paid, shall be based upon the operations of a complete 
calendar year. 

17. Each party hereto shall promptly and currently 
each week furnish to the National Paperboard Associa- 
tion data and information necessary for the determina- 
tion of the performance of the terms of this agreement. 
All information and other records and data so furnished 
and called for hereunder shall be subject to audit by 
auditors to be selected by majority vote of the parties 

hereto. 
Each party agrees to pay as dues to the National 
Paperboard Association, so long as this agreement re- 
mains in force, its pro-rata share, computed on a tonnage 
basis, of the expenses of the Association. 

18. In case any party hereto shall fail to comply with 
the provisions of Paragraphs 1 and 2, with respect to 
hours of labor and wages, then such member shall pay a 
sum equivalent to the saving of such member arising 
from non-compliance, plus 50 per cent thereof. 

19. Any payments due hereunder shall be made 30 
days following the expiration of each quarter. The first 
payment due hereunder shall be August 1, 1933 or 30 
days from the effective date hereof, whichever shall be 
later, based upon operations from April Ist to June 30, 


HIS code was drafted before the N.I.R.A. was 
jp It will be refined and revised before 
going to General Johnson for approval 

Note that it places no more restrictions on com- 
petition than absolutely necessary. The $5 per ton 
tax was intentionally placed low enough to prevent 
its restricting volume. It may be felt that the tax is 
not sufficient in view of the large saving incident to 
100 per cent or substantially 100 per cent operation. 
It is true that the saving may exceed the tax. The 
Association feels this way about it: If anyone, 
through business ability, quality, or by other proper 
means, can outstrip his competitor, it is not intended 
to stop him. On the other hand, if anyone attempts 


to profit by means which demoralize prices and, ulti- 


mately, wages and profit, he must be deterred 


JULY, 1933—VOLUME 91, NUMBER 7 + 





1933. The payment or any balance thereof due on ac- 
count of operations from January 1, 1933 to March 31, 
1933 shall be postponed until January 30, 1934, at which 
time final settlement shall be made according to the 
amount due, based upon operations for the entire calen- 
dar year 1933. 

20. The tax herein provided to be paid, shall be paid 
to trustees, to be selected by vote of a majority in num- 
bers of the parties hereto, provided, however, that the 
Department of Labor may select one of the trustees. In 
such case the parties hereto shall select one, and the two 
so selected shall designate the third. This agreement 
shall inure to the benefit of and be enforceable by said 
trustees. 

yi a Pe Ae a ae , and 
are hereby appointed a committee to execute a contract 
with said trustees on behalf of the parties hereto, which 
contract shall set forth the powers and duties of said 
trustees with respect to the holding, investment, and 
expenditure of said fund, and said committee is hereby 
authorized to empower said trustees to expend such fund 
for unemployment relief among the employees of the 
parties hereto, the lease of plants, if in the opinion of the 
trustees the same will have the effect of maintaining 
employment through temporary withdrawal of excess 
capacity, or for the purpose of aiding owners who are 
unable to operate plants during the period of the depres- 
sion, provided the trustees shall not through lease con- 
tribute to the shutting down of any plant, unless ar- 
rangements are made with other members of the indus- 
try to give employment to labor affected. 

The said trustees shall be authorized, empowered, and 
instructed to act under the advice and with the assistance 
of the Secretary of Labor, to the end that the use of such 
funds shall not be contrary to the public interest or con- 
trary to law or public policy. 

22. In case any producer of paperboard shall fail to 
sign this agreement within 30 days after notice that the 
same is in effect, such producer shall not be entitled to 
the benefits of this agreement and such producer shall 
not become a party hereto except upon consent of a 
majority in numbers of the parties theretofore signing 
this agreement. The committee referred to in Paragraph 
21 shall make such representations to the Secretary of 
Labor for action by the government as may be permis- 
sibie and proper in the premises. 

23. This agreement shall in any case terminate, and 
the obligations of the parties hereunder shall cease, 
whenever the paperboard industry shall operate at 80 
per cent or more of capacity, but, for the purpose of de- 
termining the industry capacity under this paragraph, 
the full rated inch hours of all paperboard machines 
which have produced paperboard from and after January 
1, 1929 shall be included. 

24. If the provisions of Paragraphs 1 and 2 shall 
operate unfairly or work hardship upon any party hereto, 
nothing herein contained shall preclude any party from 
making application to the proper United States Govern- 
ment authorities for changes and adjustments as shall be 
fair and equitable, and such adjustments, having such 
approval by proper governmental authority, shall not be 
deemed a violation of the terms of this agreement. 

25. If the tax of $5 per ton referred to in Paragraph 6 

Continued on page 278 
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Figure 1. Here is a 











normal bead 


Figure 2. Weld pro- 
duced by low current, 
all other variables be- 
ing normal 


Figure 3. The current 
was excessive 


Figure 4. An exceed- 
ingly short arc (low 
voltage) was used on 
this weld 


Figure 5. Here the 
voltage across the arc 
was too high 


Figure 6. Low speed 
of travel 


Figure 7. Excessive 
speed of travel caused 
this poor weld 


Figure 8. Wrong po- 
larity always causes a 
poor weld 








How to Tell a Good Arc Weld 


Arthur H. Madson 


Instructor, W elding School 
The Lincoln Electric Company, Cleveland 


know what’s inside a weld unless you break it. 
Then, even if the weld is good, you have to lay 
the bead over again.” 

“Yes, that’s right. I guess welding hasn't progressed 
far enough so that you can be sure of the welds.” 

This scrap of conversation between two steel fabri- 
cators, recently overheard, indicates a lack of knowledge 
of the subject that is all too common. It is further 
proof of the old saying that it isn’t ignorance of a 
subject that hurts you, but rather misinformation. As 
a matter of fact one of the greatest advantages of the 
welding process as a means of joining members is that 
the workman can see the inside of the joint while it is 
being made, and knows its composition. 

There is, of course, the human element to be con- 
sidered. But there is a human element in practically 
every division of industry. And there is less in welding 
than in most fields. If welding operators are selected 
by standard tests, there is little chance of those welders 
laying poor beads. 

With the establishment of schools designed to train 
men in the art of the arc, the supply of excellent oper- 
ators has been greatly increased. There is no necessity 
for being skeptical as to the quality of work done by 
these trained operators. Men who have had experience 
know without testing whether a weld is good or bad, 
and the beginner can quickly learn to judge the quality 


66 [x0 TROUBLE with welding is that you don’t 
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Contrary to general opinion, you 
don’t have to break a weld to see 
how good it is. Actually, the work- 
man can see the inside of the joint 
while it is being made 

. 


of his welds. Long before he has become skillful enough 
to lay a good bead, he can learn to know the difference 
in appearance between a strong weld and a weak one 
while the bead is being made. 

It is really a simple matter to judge the characteristics 
of welds, once a few fundamentals are learned. Those 
fundamentals, as they apply to bare electrodes, will 
be outlined here. In order to produce a good weld, 
and by that is meant a strong weld, the operator must 
use correct polarity, the right amount of current, proper 
arc length, and proper speed of travel. It is assumed, 
of course, that the operator is using a good machine 
and good electrodes of the size necessary. The problem 
under discussion concerns only the variables over which 
the operator has control. 
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How, then, can one tell which of these variables is 
being handled incorrectly? Simple tests have been 
worked out which show clearly how each of the variable 
conditions affects the resulting weld. These tests apply 
to the welding of mild steel using a bare or washed 
electrode. 

First, there are four things to watch: 

1. The burn-off of the electrode. 

2. The fusion and penetration (indicated by the 
crater). 

3. The piling up or forming of the bead on the 
work. 

4. The sound of the arc. 

These four telltale signs indicate to the operator just 
what the trouble is, or, if they are as they should be, 
that the weld is sound. In regard to the terms “‘penetra- 
tion” and “fusion,” a word of explanation is necessary. 
Frequently they are used synonymously; actually they 
are not the same. Proper penetration means that the 
parent metal is melted and in condition to receive all of 
the weld metal deposited and not permit it to overlap 
on the parent metal. Penetration greater than is neces- 
sary to secure fusion is not to be desired. Ordinarily, 
with proper penetration you get good fusion. 

Now for the tests, and it is suggested that interested 
readers make these tests in their own shops. 


How to Judge Arc Welds 









































Operating arc Penetration- | Burn-off of | Appearance | Comments 
Variables Sound Fusion Klectrode of Bead 
Normal polarity, | Steady, | Good -- Stable Smooth - 
correct current, | sharp, j|crater aver- no 
voltage, and crack- | age 1/16 in. overlaps 
speed of travel ling deep for 
sound 1/8 in. rod 
Pulsat- | Poor - Bead 
Low current ing, | very piles 
"low shallow up - 
energy" crater overlap 
Explo— | Poor weld Electrode 
High current sions, | character- Flat becomes 
crack- istics, red hot - 
ling porosity splatter, 
weld porous 
Low voltage Bteady | Poor - Rod apt 
(across arc) sputter | crater to High 
shallow freeze 
to work 
High voltage Whistl- | ¥ery Bubble Splatter - 
(across arc) ing little on end Flat pockets in 
or hiss-| fusion, of rod, weld— 
ing shallow arc weld 
and crater wanders oxidizes 
crack- 
ling 
Low speed Crater Piles up Electrode 
of travel excessive— and becomes 
ly degp roils red 
over - | at tip -- 
bluish splatter 
color 
High speed Almost Irregular 
of travel no in 
crater, width - 
no flat 
fusion 
Brong Sputter | No crater Irregular | Splatter 
polarity porosity 














This chart applies to the welding of mild rolled steel with 


bare or washed electrodes in a horizontal position. 


The 


resulting weld characteristics are those obtained when all 
variables are normal except the one indicated in the left- 
hand column 
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Electrode, 
Weld metal : 1/ 
i _ Crafter 


Longitudinal Section of Weld 


No overlap Penetration 
/ ' 








Cross-Section of Good Weld 


FIGURE 1-A 











If normal polarity is used, together with proper cur- 
rent, arc length, and speed of travel, the sound of the 
arc is a sharp, consistent crackling; the crater is deep; 
the bead is smooth without overlapping; and there is 
good fusion of the weld metal and parent metal. See 
Figures 1 and 1A. 

Now, if one or another of the proper adjustments is 
varied, let us see what happens. In the following 
experiments all conditions are normal except that one 
specifically referred to in each case. Suppose too low 
current is used. The arc sound pulsates slightly; the 
bead piles up and overlaps; the crater is shallow. The 
bead appears as in Figure 2. 

If the current is too high, the arc sound resembles 
a series of explosions, mingled with a crackling sound; 
weld metal splatters, and the electrode becomes red hot. 
It will be noted that there is too much penetration—the 
crater is excessively deep. The bead (Figure 3) is 
porous and flat. 

When the voltage across the arc is low, that is, when 
the arc is too short, the sound given off is a steady 
pulsation or sputter; the bead piles up, and the crater is 
very shallow. See Figure 4. An extremely short arc 
will, of course, cause the electrode to freeze to the work. 

If the voltage is high (long arc), the arc gives off 
a whistling or hissing sound; weld metal splatters, and 
very little penetration is obtained. The bead is flat 
as shown in Figure 5. Too long an arc is readily notice- 
able, due to these characteristics and to the bubble that 
forms on the end of the electrode. It will be noticed 
that the weld is oxidized. 

Too slow speed of travel causes the arc to sputter, 
and the rod to become red at the tip. The bead will 
pile up and roll over. See Figure 6. The crater will 
be deep. The weld will take on a bluish tinge. 

No penetration whatsoever quickly identifies a weld 
laid with the arc traveling too rapidly. The bead is 
ragged and uneven ; the parent metal has not been melted. 
The result (see Figure 7) is not a weld but merely the 
deposit of the electrode metal on the surface. 

Now, if the operator will use the correct current, 
voltage, and speed of travel, but reverse polarity—that 
is, the work negative and the rod positive—he will see. 
that his weld has all the undesirable characteristics. 
The arc will pop and sputter; the weld metal will splat- 
ter; the bead will be uneven and without penetration. 
The crater, as seen in Figure 8, will be shallow. 

A little practice, varying one after another of the 
components of good welding procedure, will enable the 
operator to tell instantly whether or not be is producing 
a good weld, and if not, just what he is doing incor- 
rectly. Try these tests and see how easy it is to tell 
a good strong weld from one improperly made. 





Let’s Get Acquainted 
With Reactors 


7 


They are finding increasing application in industrial work 


and should therefore be better understood by operating men 


R. H. Rogers 


Industrial Engineering Department 
General Electric Company 
Schenectady, N.Y. 


current in circuits with which it is associated, just 

as a flywheel opposes changes in speed. Assume 
that a straight piece of wire in an a.c. circuit has a re- 
sistance of 1 ohm. Coiled up, the same piece of wire 
takes on a new characteristic—reactance—which may be 
equivalent to another ohm. True ohmic resistance repre- 
sents the expenditure of power as heat inside the elec- 
tric conductor by a current of uniform density, whereas 
the effective resistance represents the total expenditure 
of power. 

Ohmic resistance is a constant of the circuit, depend- 
ing only upon the temperature; effective resistance and 
effective reactance are in general not constants but de- 
pend upon the electromotive force (emf.), current, and 
so on. 

Reactance does not represent the expenditure of 
energy as does effective resistance, but merely the surg- 
ing to and fro of energy. It is not a constant of the cir- 
cuit, but depends upon the frequency and often, as in 
circuits containing iron or in electrolytic conductors, 
upon the emf. also. Hence, effective resistance refers to 
the power component of emf., or the emf. in phase with 
the current; reactance refers to the wattless component 
of emf., or the emf. in quadrature with the current. 

One well-known use of reactors is as a current-limit- 
ing device in feeders and other circuits to protect appa- 
ratus from the effects of short circuits and to minimize 
disturbances to the system. From the maintenance stand- 
point they are of great value, since they reduce the 
interrupting duty required of circuit breakers. Smaller 
and less expensive breakers can be used, the life of the 
breakers and of the apparatus back of them is prolonged, 
and maintenance is minimized by the use of reactors. 

Reactor units for circuit protection and improvement 
of operating conditions are often of the single-phase, 
air-cooled, cast-in-concrete type, used in groups of three 
on three-phase circuits. Wide clearances, asbestos insula- 
tion, and one-piece concrete supports make them remark- 


. REACTOR opposes changes in the value of the 
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Recommended method of installing three large single- 
phase reactors to protect a 4,000-volt, three-phase circuit 


ably trouble free. However, the fact that they are in- 
active makes it difficult to tell the protective value until 
trouble develops in the system. Therefore, the installa- 
tion should be made with the greatest care because that 
is about all that can be done in the plant to obtain the 
maximum degree of protection. One of the best arrange- 


+ FACTORY MANAGEMENT and MAINTENANCE 








JU 








ments of three single-phase reactors, in that the phases 
are thoroughly isolated, is illustrated here. 

They should not be located close to a steel framework, 
and loose steel or iron parts should be kept away from 
them. In a heavy short circuit great forces are set up 
between the reactors; hence they must be braced well 
apart. Even if located in separate cells, they should be 
braced to the walls to guard against side thrust. 

Oil-immersed, current-limiting reactors are similar in 
appearance to transformers and are used where it is 
necessary to insulate phases, where concrete cells cannot 
be conveniently instailed, or where the utmost reliability 
is required, making thorough shielding necessary. 

Reactors are rated in “per cent reactance,” or the 
ratio of voltage drop across the reactor (at rated current 
and frequencies) to the voltage between line and neutral 
in three-phase circuits or from line to line in single-phase 
circuits. The reactances normally used are 3 and 5 per 
cent. Reactance varies directly with current, directly 
with frequency, and inversely with voltage. To deter- 
mine the required reactance it is necessary to determine 
the maximum short-circuit current that can be withstood 
by the weakest unit in the system, whether generator, 
transformer, oil switch, or cable. Suppose this current 
is eight times the normal current; then 100 divided by 8 
will equal the per cent reactance required, including that 
of the other apparatus involved. 

Reactor starting of motors is being used to some 
extent; applications range from very large synchronous 
motors down to the smallest squirrel-cage induction 







Reactor starter for a 1,000-hp. synchronous motor. The 


reactor is at the right of the circuit breaker 
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motors that may require reduced-voltage starting. Some 
of the advantages of reactor starting are low cost (with 
light-load starting duty) ; motor is not disconnected from 
the line while starting ; the reactor does not emit heat, as 
does a resistor. Reactor starting calls for only two cir- 
cuit breakers, one of which can be comparatively small. 

Starting reactors for synchronous motors on large 
motor-generator sets are sometimes of the air-core, cast- 
in-concrete type; otherwise they are of the same con- 
struction as a large transformer. For smaller motors, 
starting reactors are constructed from standard com- 
pensator parts. 

An interesting use of reactors is found in the syn- 
chronous tie-in type of printing-press drives. Several 
cylinder units and a folder constitute a press, and obvi- 
ously they must operate in exact synehronism from rest 
to full speed and back to rest. Selsyn tie-in units are 
mounted on the same shafts with the d.c. driving motors. 
When the units and folders are inched into the proper 
relative settings, current is applied to the Selsyn units 
through a reactor. All of the machinery is now rigidly 
locked in step, although at rest. When the press is 
started the reactor is shorted out, but it comes in again 
when the press is being shut down. This keeps up the 
synchronism, in spite of varying inertia or friction 
among the machines. 

Ingenious use of a reactor is made in the relay that 
protects the squirrel-cage winding in a synchronous 
motor from overheating. While in synchronism, the 
squirrel-cage carries no current, but when out of step the 
current carried increases as the speed falls. To protect 
this winding a relay, without being too hasty, must act 
slowly or quickly in inverse ratio to the speed. This 
action is secured by placing the relay heater in parallel 
with a reactor, the pair being in series with the d.c. field. 

When the motor fails out of step the excitation is re- 
moved, and the circuit is closed through a discharge 
resistor. Alternating current now flows in the field 
circuit with a frequency inversely proportional to the 
rotor speed. This current cannot readily pass the re- 
actor; so more of it goes through the relay heater. The 
slower the speed, the higher the frequency, and the more 
potent becomes the reactor to dam up its branch of the 
circuit. Therefore, the heater unit is heated simul- 
taneously with, and somewhat more quickly than, the 
squirrel-cage winding so that the shutdown comes only 
after it is no longer safe to wait for the motor to 
resynchronize. 

Double squirrel-cage motors designed to give high 
starting torque without the excessive slip of high- 
resistance rotors contain what is virtually~a built-in 
reactor. The winding next to the air gap is of high 
resistance and furnishes the high torque at starting while 
the slip frequency is high. The inside winding is of low 
resistance, and, being deeply imbedded in the rotor iron, 
has a high reactance. As the rotor approaches normal 
speed, the frequency falls, and the rotor current seeks 
the low-resistance winding after its reactance has fallen 
to a low value. Hence, at normal speed the motor has a 
low-resistance rotor. Thus the reactor is built into the 
rotor and acts by discarding the high-frequency current 
and accepting that of low frequency. 

The same principle is used in synchronous motors 
which must deiiver at start much more than normal full- 
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Smaller circuit breakers will serve satisfactorily 
when reactors are used on feeders. Curves are 
based on these assumptions: 100 per cent voltage 
on high-voltage bus; distribution bus is rated 
4,000 volts, three phase; transformer reactance, 
6 per cent; regulator reactance, 1 per cent; 
reactor reactance, 3 per cent; buses are not 
sectionalized 


Schematic view of saturable-core reactor, with 
four-legged core. The a.c. coils are in parallel, 
oppositely wound to prevent transformer action 





Direct ‘current 
14 15 16 








load torque, as when driving rubber mills and tube mills 
for pulverizing stone. 

So far only reactors in a.c. circuits have been con- 
sidered. When used in d.c. circuits, reactors oppose sud- 
den changes in values and tend to “iron out” the in- 
equalities. This effect is made use of to smooth out the 
pulsating, continuous-current output of rectifiers. 

One of the most important uses of d.c. reactors is in 
arc-welding circuits. The arc resistance varies widely, 
and short circuits occur, when the electrode is in contact 
with the work. A simple reactor will do much to pre- 
vent violent fluctuations in current, but in recent years 
improvements have been made. A reactor is now used 
which carries an auxiliary winding that is in series with 
one of the two generator-field circuits. Through trans- 
former action this auxiliary winding acts vigorously to 
buck down the generator field in the event of shorts or 
near shorts, and thus aids the reactor proper in holding 
the current down. A quick recovery voltage is desirable, 
and is obtained by the quick restoration of full field in 
the generator after the abnormal condition has passed. 

Saturable-core reactors have found many applications 
in industry. This type has an adjustable reactance, de- 
termined by the amount of direct current put through an 
auxiliary winding. As the reactor core becomes more 
and more saturated with flux from the d.c. circuit, the 
reactance goes down, and more a.c. current can pass. In 
this way a small amount of direct current can control a 
large amount of alternating current. A typical example 
shows a ratio of 130 to 1; that is, 0.05 amp. to 0.10 amp. 
direct current controls an alternating current of from 
64 to 13 amperes. 








Alternating current 














A source of direct current is necessary, as well as 
means for controlling it. The source may be a d.c. bus, a 
copper-oxide rectifier, or a half- or full-wave electron- 
tube rectifier. The latter is the most desirable since the 
grid bias gives full control of the d.c. output from zero 
to maximum, without steps. 

The saturable-core reactor, therefore, gives the effect 
of an a.c. control which amplifies the initial action as 
much as 200,000 to 1. For example, a 50-kw. lighting 
circuit can be dimmed out from full brilliancy by the 
manipulation of 0.25 watts at the tube grids. Lighting 
of a new theatre in New York City is handled through 
about 350 circuits, each controlled by a saturable-core 
reactor and a Thyratron rectifier, using a tiny adjustable- 
core reactor to control the grid bias. 
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Spark plug insulators entering a kiln. Modern instrumental control 
maintains optimum temperatures, insures uniform quality of output 


Meredith Spear 


Efficiency Department 
AC Spark Plug Company, Flint, Mich. 


precision instruments to sheet-metal parts, both for 

large manufacturers who require from 5,000 to 
25,000 units a week and for customers whose demands 
vary from 1 to 100 units over spasmodic periods of time 
—and builds each part to the specifications of the indi- 
vidual engineers of each customer—the center of manu- 
facturing is bound to be a clearing house for variable 
requirements, 

An accessory manufacturer cannot standardize cus- 
tomers’ demands. He must give them whatever they 
want, and standardize within his own factory. 

The salesman who contacts with a prospective cus- 
tomer for an accessory contract is usually an engineer 
who thoroughly understands his product. His first duty, 
however, is to give the potential customer whatever he 


[; A factory which supplies accessories varying from 
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We Give Them What They Want— 
But 


Standardize Just the Same 





You cannot standardize cus- 
tomers’ demands. But a hun- 
dred variations of a basic prod- 
uct do not mean a hundred dif- 
ferent standard times. You can, 
in short, by analyzing variables, 
go a long way towards simplify- 
ing the job of giving customers 
what they want and still main- 
taining the thin black line of 
profits 


wishes, and the signed contracts which he eventually 
guides into the company’s files call for practically 
anything which the customer desires. The develop- 
ment engineer gives the salesman an idea to sell, and 
he sells it. The manufacturing department must keep 
faith with the engineer by making the product to 
his specifications, with the salesman by making good 
the promises which he made when the contract was 
sealed, and with the company of which it is a part 
by making all the variations of the same product effi- 
ciently enough to allow a margin of profit. 

When a company manufactures oil gages, gas 
gages, ammeters, speedometers, and tachometers, as 
well as engine units such as fuel pumps, air cleaners, 
flame arrestors, gas strainers, spark plugs, spark 
plug cleaners, and carburetor silencers, the manufactur- 
ing department is bound to be a clearing house of ideas 
beyond the scope of the average engineer’s imagination. 
It is the duty of each manufacturing department to 
standardize as much as possible in the work in which it 
specializes; and the standards or efficiency department, 
which in our company issues all routings and standard- 
time sheets for all products, was recently confronted 
with the problem of devising some method to cut down 
on the number of routing sheets. In the following ex- 
planation one type of product—gages—will be used to 
show how this was accomplished. 

Each gage is assigned a part number for identification 
purposes; and each gage must have, in turn, a routing 
and standard-time sheet. In a factory making the gages 
listed above, the collection of routing sheets makes an 
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interesting but expensive display. Each 
sheet must be typed, duplicated, and dis- 
tributed throughout the plant. From one 
to ten copies of each sheet are required. 
Changes to meet the demands of the 
customer, or changes which are found 
through tests to make for a better prod- 
uct, are constantly made; and invariably 
such changes affect the standard time. 
Such a change is usually on a certain 
type of gage, and affects, for instance, 
the entire line of gearless oil gages. 
Three hundred routing sheets cannot 
be typed, duplicated, and distributed in 
one day, so after several such changes 
the efficiency department began an anal- 
ysis of the problem from a standards 
viewpoint. 

It was found that a hundred varying 
demands from the customer do not 
mean a hundred different standard 
times. The dial of a gage, be it white or 
black, may be assembled to the mech- 
anism just as rapidly; yet the difference 
in dials makes it necessary for the prod- 
uct to bear a different identification or 
part number. Taking each product, an 


7 


analysis of the variables which necessitated different part 
numbers was made, and by setting up numerical search 
charts, it was found possible to assign to each group of 


variables a definite group or code number. 


The first step was to assign identification symbols to 


the entire list of products. For example: 


NOD o5  sclaedencsekh P Speedometers ............. K 

Detine GAWES «0.066 00ss sce MEME cso ichiecc< cae M 

RGAG OMOES: ccaxceciencne'ce eo. | 
Etc. 


This procedure identified each product with one let- 
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One of the AC assembly lines—for speedometers of the speed-cup type. 
As with the gages described in the text, so with speedometers. It was 
found, after analyzing variables, that 70 per cent of the standard time 
and routing sheets could be eliminated 


ter, instead of the three-numeral identification (for ex- 
ample, 858 for oil gages, 859 for thermo gages, etc.) 


used under the old system. 


To show how this method of standardization by 
variables was applied, one product, the oil gage, will be 


used. 


Oil gages were first divided into three major classes, 
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Figure 4. 


and assigned type symbols as follows: 


See Re SN ss vcd ces ccc desekadaawbonsacee Symbol G 
Gearless Oil Gages 
SO Pe AO, csc cecachnendaaee sdaenaes Symbol S 
Wee Fee SS 5 osc vineccnsvenevescvmvenavs Symbol L 
I OOD iin si casas thke eee ee Symbol H 


Then, by analysis of each type, it was found that the 
standard time in any class was affected only by the fol- 


lowing variables: 


1. Whether the rivets holding the dial to the frame 


had to be painted. 


2. Whether the pointer was painted on the tip, for its 


full length, or not at all. 


3. The color of the dial (black or light) affecting the 


removal of finger marks. 


4. The type of Bourdon tube used, the tubing having 


previously been set up in four standard classes. 


5. The type of pyrolyn window used in the case, this 
variable having been previously set up in three standard 


classes. 


1 of 4 
Part Code Part Code | Part Code 
No. Noe No, No, No, No, 
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Figure 3. 


GROUP ROUTING 


Pare waAme OIL GAGE ASSEMBLY 





DATE ISSUE NO 


OPERATION 


NO. OF SHEETS 
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DEPT. | Civ'n [GROUP | (a 





moves ___ GEARED SERIES_o part no _P=G17-13 


SHEET NO BOOK NO. 
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Figure 5. 


6. Whether or not the instrument was dust-proofed. 

7. The kind of glass-and-bezel assembly used, if any. 
(These assemblies had previously been set up in three 
standard classes. ) 

Items 5 to 7 affected the gages when they were closed 
—that is, had a glass and bezel assembled over them—and 





Die castings play an important part in the AC production set-up, vary 
in size from cylinder head covers to pinion gears for speedometers 
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Items 1 through 6 affected the gages whether open or 
closed. Each gage was then tabulated according to its 
part number as shown in Figure 3. 

By finding in the search charts (Figures 1 and 2) the 
combination of variables which corresponds to those of 
each gage as listed in the above table, a code number may 
be assigned to each part number. This 
code number, if the gage is a closed one, 
will consist of two parts, the mechanism- 
assembly code and the closing code. 
Thus in P-G20-15, G20 is the mech- 
anism-assembly code; 15, the closing 
code. Translated in full, P-G20-15 in- 
dicates an oil gage (Symbol P), geared 
(Symbol G), with variables as found 
under code number 20 in Figure 1— 
white dial, Bourdon tube No. 4, pointer 
painted full, rivets not painted; and the 
gage is closed under closing code num- 
ber 15, indicating that it is dust-proofed, 
has No. 1 type of pyrolyn window, and 
bezel-and-glass assembly No. 2. If the 
gage were not closed, the code number 
would be merely P-G20; or if, instead 
of being geared, it were a gearless gage 
with a rigid link, the code number 
would become P-L20-15; or if it had a 
spring link, P-S20-15. 

Only one copy of the table shown in 
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Figure 3 is kept, this in the efficiency department, and 
the various departments using routing sheets are given 
a numerical parts list of the part numbers of the gages 
and the corresponding code numbers (Figure 4), and a 
routing sheet for each code number (Figure 5). 

Only active code numbers are given routing sheets; 
it would be needless to make a complete set of code sheets 
when the entire production is covered with from 20 to 
30 codes. From the tables (Figures 1 and 2) it can be 
seen that, if a sheet were kept for every possible code 
number, there would be 4 x 48 x 24 or 4,608 sheets. 

When a new gage is released from the engineering 
department, an advance copy of the blueprint is sent to 
the efficiency department, where the part number is added 
to the table shown in Figure 3, and the variables are 
listed as shown on the blueprint. The gage is then as- 
signed a code number from Figures 1 and 2, and writ- 
ten notices (Figure 6) are sent to the cost department, 
the foreman making the gage, the time department, and 
the coupon-printing department. They merely add the 
new part number and corresponding code numbers to 
the lists already in their routing books. The coupon- 
printing department prints up a requested number of 
payment coupons (Figure 7) which are sent to the final 
inspector. Then, when the first of these new gages comes 
over the line for her approval, she finds the coupon al- 
ready in her racks. From the final inspection, the finished 
gages go to the stockroom where the payroll stub is de- 
tached and sent to the payroll department. Payment is 
made from the code number shown on the payroll stub, 
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no reference to a part number being necessary. To sim- 
plify matters further, the payroll department is supplied 
with charts (Figure 8), so that there is only one ref- 
erence sheet for each product. 

In about 90 per cent of the cases the new gage is 
found to have a code number already existing so that 
the issuing of the form shown in Figure 6 is the only 
step necessary. Under the old part-number system a copy 
of a complete routing such as shown in Figure 5 would 









































PAYMENT CH FO AGES 
sae tk. Credit Groups 
Code Noj 42.3.1 | 423-2 | 42303 Cm 
P-G11 8.50 Hrs| 9.0 Hr$ 9.60 Hrs 34.50 Hrs 
P-Gll-1 | 8.50 9.0 8.75 30.55 
P-Gl1l-12] 8.50 9.0 8675 7-90 
P-G15 8.00 8.6 9.00 200 
Pe$16-12! 9.00 9.5 8e75 35.00 
PeS34-14/ 10.50 11.0 {15.00 40.00 
P-S37 10.50 11,0 12.5Q 25.00 
11.00 12.6 18.50 27.00 
16,0 __ 118.50 | 25.50 
Figure 8 


have been issued to each department. When a gage falls 
under a classification for which there is no existing code 
sheet, this sheet is immediately issued and sent out with 
the notices. 

When a change of all routings is required on any one 
product such as this oil gage, it is necessary to change 
only the 30 or so code sheets, instead of the 300 indi- 
vidual part-number sheets. The time saved in this step 
is evident. 

By applying this same principle to supplies and tool- 
ing, and keeping each set of information sheets separate, 
it will be found that one can be changed independently 
of another, and changes become a simple rather than 
complex matter. When a routing sheet carries all of 
the information which is commonly designed for it, it 
becomes necessary to change information time and time 
again when it is unnecessary; for in a routing carrying 
tooling, standard time, and supplies, the standard time 
may change ten times while the other two items never 
change. In the recent change made in layout in the AC 
plants, the efficiency department was able to keep pace 
with change after change of grouping, entire product 
line-ups sometimes being made overnight. With the old 
part-number system this would have been an impossi- 
bility without additional clerical help. 

The AC efficiency department found that this system 
enabled material savings to be made, for in one plant 
alone the standard time and process routings were re- 
duced from 10,390 to 2,780. The analysis of variables 
was started to develop a system which would enable 
changes to be made without necessitating the services of 
additional stenographers and typists. It resulted in a 
method of predetermining actual standard times, enabled 
the services of a filing clerk to be dispensed with, and so 
tabulated standard-time data that the work of the cost- 
estimating department became more accurate. 
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UCH attention has been paid to inventory con- 
M trol. We might say the whole manufacturing 

world is “inventory-minded” ; the weakness lies 
in the lack of a proper set-up to control inventory—that 
is to say, a smooth-working organization which will be 
at once efficient and not too costly. This chapter will 
therefore follow the case method and describe a simple 
and effective method of controlling raw stores as well as 
finished stocks. 

The ideal inventory control section is set up with all 
records and control of raw stores, of raw stores pur- 
chases, and of stockrooms. In the method about to be 
described, all component parts and all raw materials car- 
ried on a stock basis are entered on record cards (See 
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Figure 1. Inventory cards on which 
records of all component parts and 
raw materials are kept. The first 
two are used as order cards; the 
third records stock movements 


Figure 1). These cards are filed in visible cabinets. The 
one is used as the order card; the other, so marked, is 
used as a stock movement card. 

When the stock drops to the order point, the order 
card is removed from the file and passed to the raw ma- 
terial clerk, who posts raw material requirements on his 
raw material card. Proper notation is made on the card 
if the material is available. If material is not available, 
promise will be noted. The order card is then returned 
to the order clerk for scheduling and sent on for the 
preparation of the necessary individual order. When 
necessary paper is prepared, the proper notation is made 
on the order card, which is then returned to its file. 

This scheme of ordering has worked very satisfac- 
torily; strange as it may seem, in two years’ experience 
not a card has been lost. 

When the card is used as a raw materials order card, 
the raw material account number and unit of withdrawal 
appear, as well as the source of material and the stores 
section to which it must be delivered. Notation (“S” or 
“Ro”’) should be made where the raw material is for 
authorized stock or requisition only. By keeping this 
card on both stock and requisition items, a complete 
record of repeat orders is available. 

When it becomes necessary for the decentralized raw 
stores to replenish stock, this raw stores card is removed 
and sent to the order stores department, where it acts as 
an order. The latter department makes proper notation 
of vendor’s name, order number, etc., and returns the 
card. 

Material books indicating that the material is to be 
furnished by the order and stores department—that is, 
all material carried in general stores or which must be 
purchased on the outside—are sent upon the initial dis- 
tribution of the individual order (see May, page 195) 
directly to the clerk responsible for distribution of orders 
within the order and stores department. The order stores 
copy and the identification tag are time-stamped, and the 
former is filed as a record. The material books are now 
separated according to raw materials classifications, such 
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Figure 3. Paper used in accumu- 90 12 15 12 17 12 30112 245818 
lation routine, mechanical method. 2 
In the one example, material list : 
has been combined with labor op- 
erations; in the other, a separate ? 
plate has been set up 5SCR224A33- MOTOR, ; 
4 UCH.SCR.RD.HD.# STL. 452 
as castings, bar stock and fiber, and parts. 9838 444 
If the clerk must order material, he re- poopy 105th 04 
moves the acknowledgement of the order copy 0-32 STD. 444 
from the material book, posts the order num- 6 2935861 444 
ber thereon, and returns this copy to the re- T CAP 2935819- 2935616 “452 
uisition progress file clerk (June, page 230). 2% * - ASSEMBLY. 2904673 see 
q PrOS (June, page 230) 2 BRUSHES 2935041 ST26 444 


If the material is available in general stores, 




















acknowledgement of the order copy is de- 

stroyed, and the “raw materials available” copy (May, 
page 195) is sent immediately to the requisition progress 
file clerk. 

When the delivery date comes due, the book is de- 
livered to the general stores, where the order is filled 
and the “material transfer’ copy is stamped with the 
date filled and returned to the order stock clerk. The 
general stores attaches the balance of the book to the 
material, first removing the move card and delivering it 
to the dead load file clerk for release from the dead file. 

Upon receipt of the accounting transfer card, the 
material clerk makes the proper deduction on his material 
card, and makes the extension and price on the account- 
transfer card,.and forwards it to the accounting depart- 
ment. 

We may now turn to a brief description of the routine 
for making accumulations. When the hectograph method 
of preparing factory paper is used, an “accumulation 
notice” copy of the individual order is sent to the stock- 
room which is to receive the component part when com- 
plete. This is done, of course, on the initial distribution 
of the various copies (see May, page 195). 

These accumulation notices (Figure 2) are filed by 
shop order, thereunder by assemblies and subassemblies, 
and thereunder by drawing and part number. Each sub- 
assembly has its own code, which is inserted on the 
original of the individual order when written. 

When finished parts are received, the stockkeeper takes 
the “finish stock delivery” copy which has been initialed 
by the man receiving materials, and files it in the ac- 
cumulation notice file, removing and destroying duplicate 
accumulation notices. 
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The stockkeeper sends to the central control section 
the “assembly accumulation notice” copy when all ac- 
cumulation notices bearing a given code have been 
replaced by “finish stock delivery” copies. As parts are 
received from the manufacturing floor and other depart- 
ments, he accumulates these parts in a bin assigned to 
that particular shop order. This routine makes the use 
of prints and material lists unnecessary. 

In sections using the mechanical method of paper 
preparation, the material list may be combined on the 
plate containing the labor operations, or a separate plate 
may be set up containing the material list only (see 
Figure 3). Then, on the initial distribution of the paper, 
an accumulation notice is sent to the stockroom which 
must make the accumulation. As the parts flow into the 
stockroom, he “stock delivery” copy is removed, and the 
item i$ checked off, the accumulaitve notice is released to 
the dead load file to release the respective order. If there 
are several accumulations to be made, a proper number 
of copies of the accumulation notice are prepared and 
distributed and each accumulation is assigned its own 
date and is embossed the same as the vouchers. 


“The very life of a manufacturing depart- 
ment,” declares Mr. Landy in his next 
article, “depends on the proper flow of 
tools.” He describes a method that keeps 
tools moving and inventories down. Sched- 
uled for September publication 
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as applied to waste of materials. 


about the idea of simplifying work by 

studying the various motions involved 
in performing any specific operation. In- 
dustry has been doing it for years. How- 
ever, methods work, job analysis, develop- 
ment or process engineering, or whatever we used to 
call it, has been in the past almost exclusively confined 
to the efforts of a selected few engineers who generally 
worked quite apart from the production organization. 
No effort was made to capitalize on the combined ex- 
perience and brain power of the supervisory or produc- 
tion group. 

Being “motion-minded” is definitely a question of 
mental attitude, and the problem of making an organiza- 
tion motion-minded is an educational one which can be 
most effectively carried on by group work. Therefore, 
our first step was a general campaign to arouse every 
individual in the organization to think in terms of ele- 
ments of motion. With such a program the spirit of 
economy of effort and motion grows with a consequent 
elimination of waste motion and an increasing interest 
in the laws and principles of good motion practice. The 
byproducts are increased personal efficiency, an increased 
knowledge of how operations are performed within the 
department, and a broader perspective of factory opera- 
tions as a whole. 

To illustrate the various laws and principles of good 
motion practice to our supervisory organization of more 
than a hundred executives, engineers, foremen and fore- 
ladies, we made use of 16 mm. motion pictures. Actual 
factory operations were filmed, showing the original 
process before any motion-study work had been at- 
tempted. Later a film was made of the improved opera- 
tion, visually recording exactly the savings in effort and 
time over the original method, and illustrating more 
forcibly than words the principles of good motion prac- 
tice which were employed to produce these savings. 

The result was equivalent to taking the group into the 
factory for the purpose of studying the operation, with 
the additional benefit of eliminating all distracting fac- 
tors and permitting every individual in the group to con- 


} \HERE IS nothing fundamentally new 
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Motion Study In— 
Waste Effort Out 


A. Williams, Jr. 


Hoad Rubber Company 
Watertown, Mass. 


Everyone is familiar with campaigns on waste 


A far 


greater loss is represented in the tremen- 
dous waste of effort or energy about which 
industry is just beginning to do something 


centrate on the operation pictured. Also, the film could 
be projected at different speeds and stopped at will to 
facilitate careful motion analysis. 

The examples clearly illustrated various principles of 
good motion practice which had been selected for em- 
phasis. The value of “before” and “after” films has been 
very obvious in the program of selling the organization 
on the idea of work simplification. Showing films of our 
own operations has undoubtedly helped to break down 
the natural resistance to any new idea. 

A series of ten meetings was outlined at first with 
plant groups meeting once a week on company time. 
Mimeographed notes were prepared for reference and 
study, consisting of definitions, symbols, and an explana- 
tion of the various laws and principles of good motion 
practice. The initial groups included members of the 
higher organization or executive group such as staff en- 
gineers, methods and time-study engineers, production 
superintendents and their assistants. These men helped 
in promoting the program further down the line. Later 
groups were made up entirely of the supervisory organi- 
zation down to and including working foremen and fore- 
ladies. A total of 110 people in the organization took 
this training course in motion study and participated 
in the program. 

Meetings were handled as discussion groups, and case 
study was found to be the best method of teaching, the 
examples being submitted by members of the group. As 
a further stimulation it was found that when members 
of the group paired up and studied various problems to- 
gether the result was to make the work more interesting ; 
usually a clearer vision of the problem followed when an 
attempt was made to explain an idea to another. The 
spirit of competition, the pleasure and personal pride of 
being credited with the parentage of a new idea, and the 
challenge which is much like that of solving arithmetic 
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> To assemble gaskets in battery-box 
covers, the operator inserts two small rub- 
ber washers in each cover. This example 
is interesting because it was worked out as 
the result of one of the case problems used 
for class instruction; the case problem was 
taken from an entirely different industry 
and involved the assembly of a threaded 
stud, a washer, and two nuts 


® In the operation shown in the left-hand 
film, the following poor motions were 
noted: 1. One hand performed major part 
of the work; 2. Other hand used for vise; 
3. Cycle unbalanced with no rhythm; 4. 
Materials poorly located. Increase in pro- 
duction, resulting from the improvements 
made on this operation, amounted to 25 
per cent. Principles of good motion prac- 
tice involved were circular work space, 
pre-positioning, drop delivery, coordinated 
use of both hands, and rhythm made pos- 
sible with a better balanced cycle 


problems, jig-saw and cross-word puzzles—all these are 
aids in the program of reducing work to the minimum of 
time and effort. 

Occasionally, the argument was advanced that nothing 
could be found that could be improved. This was usually 
quite easily solved by assigning some specific operation 
to be analyzed, because it was found that such an analysis 
would invariably show up one or more possibilities for 
the application of motion economy. Except where 
previous motion study has been attempted, the possibility 
of making some improvement in any factory operation is 
nearly always proportionate to the number of people em- 
ployed on that operation. In fact, the “one best way” of 
performing any operation seems to be purely relative 
with regard to time and conditions, because what might 
seem practically perfect today will most likely be im- 
proved or discarded tomorrow as the result of further 
thought and suggestions. 

Two important ideas were stressed throughout the 
course: First, a clear interpretation of management’s 
attitude toward the value of motion study; second, a 
receptive policy of recognizing and encouraging personal 
accomplishment. Since the course was conducted on 
company time, it was emphasized that the management 
considered instruction essential, and that a knowledge 
of motion study had become a necessary supervisory 
qualification. 

The best incentive to making a worthwhile applica- 
tion of motion economy is the enthusiasm derived from 
already having accomplished one, however small. 
Gradually the foreman becomes trained in finding possi- 
bilities for motion economy, thinks more in terms of 
motions, and develops a more analytical attitude toward 
other phases of plant activity than merely direct labor. 

In selling the program to the bench operators, the 
cards were frankly laid on the table. The program was 
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explained to them, as a campaign to eliminate the ex- 
penditure of useless effort and replace it by useful ef- 
fort. There was some skepticism at first, but with in- 
struction and experience in the analysis of motions for 
themselves, they have come to have confidence in the 
program and know definitely that it is not an attempt to 
increase output by merely speeding up the work. 

Unfortunately bench operators have come to measure 
output by units produced rather than by effort expended, 
so that when, as a result of fewer motions, the units are 
increased, their normal: explanation is that they have 
worked harder. This impression has been gradually 
corrected by careful explanation. Workers were pro- 
tected against loss during the adjustment period. Thus, 
by proving to operators that they had nothing to lose in 
this program, their cooperation has been enlisted to a 
remarkable extent, even resulting in a number of sug- 
gestions from them. Furthermore, experience has shown 
that these adjustment periods can be very drastically re- 
duced, in a great many cases when the difference is rela- 
tively small, to a mater of hours, by close and carefully 
supervised instruction. 

Over 75 specific examples of improved motion prac- 
tice were recorded during the 10-week period referred 
to, not including duplications and later developments. 
As a result, our plant management investigated the pos- 
sibilities which micromotion study offered as a further 
refinement of the work which was being done. 

Practically all of our production foremen have re- 
quested further instruction, indicating that they realize 
the value of this useful tool in the equipment of the fore- 
man of the future. Experience is daily proving that the 
foreman is becoming an increasingly important factor in 
the program of work simplification. His closeness to the 
work, his specialized knowledge, and his varied experi- 
ence in manufacturing processes combine to place him in 
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an exceptional position to see and eliminate a great deal 
of surface waste of motion and effort, which can be 
corrected long before the specially trained motion analyst 
is called upon to contribute his share of further refine- 
ments. 

Where an operation is repetitive and the potential 
savings warrant a careful motion analysis, the foreman 











recognizes the necessity for a more scientific and accu- 
rate job of motion study than his time and training will 
permit. His responsibility, however, does not end here. 
He follows the work of the analyst to assist in finding 
the “one best way,” trains his operators on the new 
method, and, finally, looks for additional applications 
where this newly developed set of motions may be profit- 
ably used. On the basis of such a mutual and under- 
standable arrangement, the foreman and analyst each 
contribute their share, and in so doing learn to appreciate 
each other’s work and point of view. 

The program of work simplification is never station- 
ary, and all evidence seems to indicate that we are still 
moving forward with increasing interest and results. 
Today the management is more firmly sold than ever 
on the value of motion study, feels that it has become 
an essential and workable organization tool, and, best 
of all, knows that it pays real dividends on the invest- 
ment made in it, 


P In this operation the tongue is stitched to the canvas 
upper of a tennis shoe, by means of a two-needle stitching 
machine. The stitching is done in the shape of a letter 
“U” and necessitates two right-angle turns on each 
side, or four on each shoe. In order to turn the work 
it is mecessary to raise the needle out of the material. A 
study of this job showed that about one-third of the total 
operation time was wasted by moving the right hand up 
to the hand wheel, stopping the machine at the desired 
point, and replacing the hand at the work again 


© Accordingly a foot brake was attached which allowed 
the operator to stop the machine automatically with the 
needle raised out of the material. This permitted con- 
tinuous use of both hands for productive work, including 
the holding of scissors continually in the right hand, thus 
eliminating the “getting” and “putting away” of this 
tool. Further development of an automatic cutting 
attachment has eliminated the use of the scissors so 
that both hands are now released for guiding the work. 
The use of the automatic brake resulted in a 23 per cent 
increase in production. A rather significant feature of 
this application was the fact that these devices were 
initiated and developed by the user rather than by the 
manufacturer of the equipment 


It Has to Come 


| WAS very much interested in the six-hour day story 
(F. M. & M., May, 1933) ; especially in some of the 
suggestions inserted into the text. On page 170 it is 
stated that we need “a drastic rearrangement of the divi- 
sion of the income dollar. More must go to labor and 
less to sales, distribution, and return on invested capital.” 
To me that appears to be fundamental. 

People tell us that the depression was caused by this 
and that and economists and scholars get out a lot of 
highfaluting analyses which are marvelous in the agree- 
ment to avoid the distasteful main issue. 

The difficulty, it seems to me, has been that the pro- 
ceeds of commercial activity have gone too much into 
profits and hence into dividends and hence into new in- 
vestments and hence into new producing plants and 
facilities. The proceeds must go to maintain the market 
to a much greater extent and that means more to the 
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wage earner. I suppose that is being radical or some- 
thing, but it is much nearer the truth than some of our 
old ideas. It is more important to keep existing plants 
busy than it is to dry up the market while owners pocket 
large returns, so large that the only outlet for them is 
new investments, new facilities. 

On page 171: “Many textile mills are located in 
Southern states where labor laws are entirely inadequate 
and hours of labor are therefore excessive.” What a 
sinister implication is carried out by that word “there- 
fore.” 

I think that your nublication can accomplish a lot of 
good by hammering on the need of a higher income for 
working people. I see you have the courage to do it, as 
in the third editorial of the April issue. C. J. FREUND 

Dean, College of Engineering 
University of Detroit 
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Maintenance Cost Control — 


II—What the System Should Accomplish 
.. . Causes of Ineffictency | 








W. C. Zinck 


Head of Standards, North and Judd Manufacturing Company 
New Britain, Conn. 


HE PRIMARY reasons for developing a separate 

division in the factory organization to do the main- 

tenance work were to place the responsibility more 
definitely and to secure better work and service at a 
lower cost. The separate maintenance division since its 
origin has accomplished all that was originally hoped 
for it. However, further development of industrial 
management demanded maintenance costs controlled as 
closely, if possible, as production costs in order to obtain 
the lowest total cost per unit of output. 

A method devised, installed, and efficiently operated 
to control maintenance costs should have the following 
desirable résults :? 

1. Prompt service rendered. 

2. Good workmanship. 

3. Each maintenance employee with a wholesome 
pride for prompt and economic service rendered by 
himself. 

4. Best possible guidance on all major repairs. 

5. Proper methods designed to designate the indi- 
vidual costs on each piece of equipment. 

6. Guesswork taken out of charging time. 

7. Maintenance costs compiled correctly. 

8. Causes of exorbitant costs located and corrected. 








2“We Know Our Maintenance Costs... 
And Here’s Why,” A. G. Wynkoop, Director 
of Efficiency, Truscon Steel Company, 
Youngstown, Ohio, Industrial Engineering, 
December, 1930, (pages 619-622) 


“Variations in Maintenance Costs and 
Procedure,” E. V. Stoody and G. I. Ross of 
MacDonald Bros., Inc., Boston, Mass., 
Maintenance Engineering, April 1931, 
(pages 158-161) 


“How Measure the Efficiency of the 
Maintenance Department,’ Marin Phillips, 
Electrical Superintendent, International 
Paper Company, Niagara Falls, N. Y., 
Maintenance Engineering, September 1932, 
(pages 363-4) 
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9. Each foreman informed about costs in his depart- 
ment. 

10. Total maintenance costs made available for com- 
parison by management with preplanned costs. 

The establishment and operation of a system to con- 
trol maintenance costs will give to management at 
definite periods actual costs and conditions in such a 
manner that comparisons can be made with previous 
results. Usually a period of time will be required before 
the efforts of management and those directly responsible 
will change the actual results to the desirable results 
outlined in the preceding section. The relatively poor 
showing of the maintenance division upon the applica- 
tion of the control system is caused, generally, by one 
or several or all of the following causes of inefficiency :* 

1. Poor or no supervision of operating force. 

2. Poor physical‘arrangement of quarters. 

3. The absence of adequate inspection routines and 
standards. 

4. The absence of a suitable order routine for flag- 
ging expenditures before they are made. 

5. Too many straw bosses. 

6. Faulty organization, preventing an economic dis- 
tribution of maintenance labor. 

The usual causes of inefficiency, as listed above, are 
valuable guides for the direction of the effort to increase 
the efficiency of the maintenance division shown to be 
wasteful in time and money. 

Whatever system is put into force to control mainte- 
nance costs, it has some yardstick to measure the per- 
formance of the maintenance division. The results asked 
by a good control system of the maintenance division 
are not unattainable, but in order to attain them without 
decreasing plant efficiency thought is required on the 
following topics in addition to the causes for inefficiency 
given above :* 

Reorganization of plans and methods. 
Better or more mechanics. 

Better or more lasting repairs. 

More efficient preventive inspection. 
Closer watch on costs of materials. 

Closer concentration on production delays. 


AnRwWN 
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Costs Down 


Arthur Van Vlissingen, Jr. 


Chicago 


MPORTANT economies have been effected at the 

Abbott Laboratories, North Chicago, IIl., through a 

radical revision of the methods of handling and stor- 
ing finished goods. The storage problem is of major 
importance since the nature of the business precludes 
continuous manufacture of any one product and necessi- 
tates batch production. The economic batch to put 
through the plant varies from two to six months’ sup- 
ply—which with a line of some thousands of items and 
sizes means a great deal of storage. Consequently it is 
essential, in order to conserve floor area, to use as much 
overhead storage space as possible. 

Under the method in use until recently, cartons coming 
off the conveyor in any manufacturing department were 
loaded on skids. Then the loaded platform was moved 
to storage by a lift truck. A large load, on uneven floors, 
required two or three men—one to pull the truck, one 
to push it, and often another to steady the cartons so that 
they would not fall off. 

When the load reached the storeroom, at least two 
men were needed for stacking, and three were more 
efficient when the stacks were high. The cartons had to 
be handed up one by one. Boards had to be placed in 
the stack every few tiers to prevent crushing the lower 
cartons, with consequent breakage of contents. 
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Storage Up 






The way they used to do it at Abbott Laboratories. 
Cartons came to the storeroom on skids. One man 
pulled the lift truck, another pushed, and oftentimes 
a third had to steady the load—or else cartons fell 
off and bottles got broken. Then it took three men 
to hand up the cartons one by one and stack them 






But now the cartons of finished goods arrive from 
manufacturing via conveyor. A wooden pallet is 
placed on bolsters, and the cartons are stacked on it. 
Note the molding on the edges of the pallet. It tilts 
the load inward and keeps cartons from toppling 


One man handles the loads, whether floors are rough 
or not. In the storeroom, one load is stacked on 
top of another. The first in each tier is set on 
bolsters; the second is transferred from lift truck 
to tiering machine and hoisted on top of the first 





























The problem received a lot of study from the plant 
engineering department. Finally the present equipment 
and handling procedure were adopted. The method con- 
sists of handling the cartons on pallets and bolsters by 
teaming a hand-lift truck and a portable tiering ma- 
chine. 

Now, when the finished goods come off the conveyor 
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Specially adapted to the handling of small packages is 
this basket which comes on a dolly from packing depart- 
ment to shipping room and is there stacked. The stiff 
sides protect the packages. They need not fit exactly, 
and baskets do not have to be full 


in the manufacturing department—finishing department, 
as packaging is universally called in pharmaceutical 
plants—they are placed on pallets. A pallet is a platform 
made of 1-in. boards nailed to the top and bottom of 
three longitudinal supports, so that in effect it is two 
smooth floors about 4 in. apart. <A half-inch molding 
along two of the top outside edges tilts the load inward 
and thus ties together the cartons stacked on the pallet. 

Each pallet takes about two-thirds as many cartons as 
did the skids formerly in use. This is an important fea- 
ture of the new plan, for the pallet is handled by a hand- 
lift truck, just as the skid was. One man can now easily 
pull this load over even a rough floor, which eliminates 
the pusher formerly required. And the molding on the 
pallet, by tying the load together, prevents toppling and 
thus does away with the other helper, who used to steady 
the cartons during the trip. 5 

When the load reaches the storeroom, it goes to the 
stacks. If the stack is to be started with this load, the 
trucker places two bolsters on the floor, on edge, to re- 
ceive it, and then drops the pallet on the bolsters. These 
bolsters were ‘first made of 4 x 10 timbers. Latterly 
the carpenter shop has been making bolsters of used 
4 x 4’s, the top piece ripped in two and the middle piece 
consisting of two short pieces with a space between. -This 
method saves lumber costs. Quite as important, the space 
in the middle gives a convenient handhold and makes for 
easier handling. 


The next load arriving at this stack likewise comes on 
a pallet on a lift truck.’ Here is where the tiering ma-, 


chine comes into-use. The tiering machine is an adapta- 
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tion of a standard portable elevator of 1-ton capacity 
and equipped with an electric hoist. It has been made 
exactly high enough to clear overhead pipes. In place 
of the customary platform a special fork has been built 
to fit the pallets. The forks slip between the longitudinal 
supports and between the floors of the pallet. Power is 
obtained from electric outlets on columns nearby. 

The lift truck is run up to the tiering machine, and 
the loaded pallet placed on the lowered fork. Then, 
when the lift truck has been removed, the pallet is quickly 
hoisted and pushed into place. It is now lowered, pallet 
and all, onto the stack, and the tiering machine is with- 
drawn. The pallet takes the place of the boards formerly 
used in the stacks to prevent any crushing of the bottom 
goods, and likewise stiffens the stack to prevent toppling. 

These stacks are made up adjacent to one another with 
practically no waste space between, thereby covering a 
large floor area with an essentially solid stack of cartons, 
The job is all handled easily, quickly, and safely by one 
man in a good deal less time than was formerly required 
by three men using the cruder method. 

This method takes care of the large, or inactive, stock. 
For active stock one end of the storeroom is used, and 
here one pallet of each kind of product is kept. Goods 
from the inactive stock are moved here one pallet at a 
time, and single cartons are removed from these active- 
stock pallets as required. Empty pallets are delivered to 
the manufacturing departments. Thus cartons are never 
handled individually from the time they are packed until 
they are sold. 

Small-package handling has been solved through the 
use of wood-woven baskets, handled through the plant 
from the packing department on a dolly, rolled into the 
shipping room, and there stacked with a tiering machine. 
The stiff sides of the baskets protect the small packages, 
even though the packages may not exactly fit the interior, 
or even though the basket is not completely filled. 

The dolly at first in use was made by welding angle- 
iron and channel-iron, and fitting with four rubber-tired 
casters, one on each corner. It had to be improved, and 
the job of building and shifting over to the new dolly is 
only now nearing completion. The corner-caster dolly 
is awkward to handle in narrow aisles, so the change is 
shifting the equipment to dollies on the order of furni- 
ture trucks, similar to the old dollies, except that they 
tilt—that is, they carry two side casters at.the middle of 
the dolly, and one caster in the middle of each end; the 
end casters are set about a half-inch higher from the 
floor than the side casters, so that the dolly always oper- 
ates on three casters and consequently can be maneuvered 
around a sharp corner more easily. 


Not every plant can ship goods out the 
door the same day they are packed. As 
shown here, though, finished goods may 
hit the ceiling without storage costs leav- 
ing the ground 
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HEREVER the need for complete flexibility 
makes the use of individual driving motors an 
operating economy, there is increasing reason for pro- 
viding immediate electrical connection. Here is the 
ultimate step in making machinery mobile. With any 
one of the installations pictured on this page, layouts 


At the Pratt & Whitney Aircraft Company, 
Hartford, Conn., wire is laid in square ducts 
along the ceiling. There are cut-out holes along 
the sides and bottom of the duct. If a piece 
of equipment is to be set up, it is only neces- 
sary to punch out a hole and connect the motor 


Mixing kettles can be moved at will in this 
chemical plant. Outlet plugs (circled) are sus- 
pended at convenient points from the ceiling, 
and hang within easy reach of the operators 


Courtesy MaoNutt, Watts & Tankard, Inc., New York, N. Y. 


Insulated steel housing containing busbars, and 
provided with outlets (two are circled) at 
regular intervals, furnishes flexible power dis- 
tribution at Houde Engineering Corporation’s 
plant at Buffalo, N: Y. Unit construction pro- 
vides for ease of installation, rearrangement of 
runs in any direction, and extension or reduction 
of feeders 
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When Flexibility Dictates—Flexible Power 


may be changed and production equipment relocated on 
a moment’s notice. The power’s waiting. There is no 
costly tearing down, no equally costly re-installing, of 
electrical conduit. And where savings can be had by 
moving equipment to the work, flexible electrical distri- 
bution becomes a virtual necessity. 




























usually ordered from the factory on schedules which 
are released as the season advances and call for 
daily or weekly deliveries of specified quantities of each 


RR ssn rere rn radios, and radio tubes are 


model. <A type of production control has been worked 
out which has practically eliminated storerooms, mate- 
rial requisitions, job orders, and balancing of perpetual 
inventory records. It has also consolidated purchase and 
production and timekeeping records, with a saving of 
many thousands of dollars in lost time, clerical hire, ob- 
solete parts, and excess inventory. 

Production starts (Figure 1) with an order or build- 
ing schedule for refrigerators, say for a lot of 1800 of 
Model 207. These are to be delivered at the rate of 100 
per day, commencing Jan. 10. 

If the material and process-time requirements have 
been determined, it is a matter of simple logic to con- 
struct a schedule showing the deliveries each department 
must make, day by day, to meet the completed schedule. 
A bank of material in process and in transit must be 
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Herman Giese 
Chicago 


allowed for each process, including 
purchasing. These banks or reser- 
voirs must be filled at each process 
before delivery can begin at the next. 
It may take a few hours—or, in pur- 


chasing, several days—to fill the 
reservoir. Each process must have 


delivered enough product to fill its own and all succeed- 
ing banks before the finished refrigerators will begin 
to flow off the assembly line. 

To figure the production schedule it is then necessary 
merely to add to each preceding process the accumulated 
banks of the following ones. Three principal depart- 
ments produce the refrigerator, the “box’’ department, 
the “unit” department which supplies the cooling units, 
and the “compressor” department whose product enters 
into the making of the units. Assume that a bank of 150 
is required between box and unit departments, 100 be- 
tween unit and compressor departments. Then, for a 
schedule delivery of 100 by the box department on Jan. 
10, a cumulative total of 250 must be scheduled for the 
unit department and of 350 for the compressor de- 
partment. 

Purchasing requirements can be figured the same way. 
Throughout the entire series of schedules, so long as 
the scheduled cumulative deliveries have been met, and 
deductions for scrap or service orders have been kept 
track of, the management is assured of schedules com- 
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sedi wae ‘econ Rafi pleted in time. It is assured also that no more will be 
—— ordered or completed than are scheduled ; left-over parts 
Released | Previous| Belence will be negligible. 

REFRIG.| UNIT Jan. Jap. Jan. Jan. for to sini * ° P 

| MODEL sieaaaeg = MONA ED SOLS =] Senet tence [Reto From the building schedule an incoming material 
ekly ° e ° 
—ME_SE BE aE. schedule (Figure 2) is made up. It specifies the number 
zor_| 207 |totai_| 109 | 600_| 1200 | 1800 | 1600 0 0 of refrigerators for which materials must be in the house 
7 ° . . . 

Total day by’day. Deliveries need not follow this exact sched- 

Cum. 

total ule, but they must never be below schedule; on the other 

Week1 . . ° 

Total. hand, delivery too far ahead of schedule is discouraged 

Cun. ° ° . . . 

Total because of the inventory it ties up. The incoming mate- 
ee gee it ee rial schedule is derived from the building schedule by 
Figure 1. Manufac- 
turing starts with a Fath BD Rds Be Sch 
a factory schedule INCOMING MATERIAL SCHEDULE 
for so many units 

Jan. | Feb. 
MODEL 10 11 12 16 17 18 19 23 24 25 26 30 31 1 2 6 7 8 9 13 
PLANT NUMBER 7 
205 | 100 | 200 | 300| 400| 500 | 600| 700 | 800 | 900 1000 |1100 [1200 |1300 | 1400 |1500 | 1600 |1700 | 1800] 1800 | 1800 
207 200 | 400 | 600 | 800 | 1000 /1200 | 1400 | 1600 | 1800 | 2000 | 2200 | 2400 | <600 | 2800 | 3000 | 3200 | 3400 | 3500] 5500 | 3500 
Figure 2. Delivery 208 | 100 | 200 | 300] 400] 500 | 600] 700 | 800 | 900 |}1000 |1100 {1:00 | 1300 | 1400 | 1500 | 1600 | 1700 | 1800] 1900 | 2000 
dates for materials - 
are based on the ToTal | 400 | 800 | 1200 | 1600 | 2000 | 2400 | 2800 | 3200 | 3600 | 4000 | 4400 | 4800 | 5200 | 5600 | 6000 | 6400 | 6800 | 7100] 7200 | 7500 
building schedule 
_ — mn L__—_] —— 











+ FACTORY MANAGEMENT and MAINTENANCE 








adding to the latter the necessary banks between pur- 
chase and finished delivery. 

One of these material schedules goes to each material 
clerk. He is provided with standard parts lists on all 
models, showing quantities, and proceeds to enter an 
order for each part in the quantity required. 

For each part there is prepared or already on file a 
material follow-up record (Figure 3) in a hinged visible 
index. Part number and name are shown on the bottom 
or visible line, which also carries a colored marker to 
indicate when follow-up attention is to be given. In- 
side the folded follow-up record is a purchase order 
record for the part. 

When the material clerk receives a schedule and has 
determined what parts will be required, he will then turn 
to or make out the card for each part, entering the infor- 
mation on model and number used on the index portion 
of the follow-up, and the quantity to be ordered on the 
purchase order record. He will then pass the panel of 
cards to the buyer, who will fill in name of vendor, date, 
and purchase order number, at the same time 
placing the order. 

The purchase order also carries the daily 
release for the period shown in the “from” 
and “to” columns. The miaterial follow-up 
record has in its lower right-hand corner space 
to record the plant and department to which 
the material is to be delivered. This informa- 
tion is transferred to the purchase order, a 
copy of which is furnished to the receiving 
clerk, who can thus spot the materials directly 
to the department using them. 

All receipts of materials are posted imme- 
diately (three times a day) to the material 
follow-up record and added to the “pieces 
good to” or cumulative net total column. Re- 
placements, scrap, or other losses from sched- 
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uled receipts are posted in red and deducted from the 
“pieces good to” column. They are added to the current 
releases, or supplementary purchase orders are issued 
when necessary. 

A glance at the follow-up record and the schedule on 
the purchase order record will show whether the order 
is up to schedule; the clerk can then set his flag for the 
date at which deliveries are likely to need attention again. 

The plan for control of operating departments is very 
much like the plan for material purchase control. From 
the building schedule, shop schedules are made up for 
each shop by adding the requisite banks to the finished 
deliveries. 

For every part or subassembly a shop production rec- 
ord (Figue 4) is made out and inserted in the visible 
index. The bottom or index lines show the part name 
and number, operating routing, number required per 
unit, models on which used, and other information. In 
the “maximum” and “minimum” spaces are entered the 
high and low limits within which experience indicates 
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Figure 4. Shop schedules are made up from the 
building schedule by adding requisite banks to 
finished deliveries. There is a shop production 
record for each operation and headings for piece- 
work prices. By checking production in “good 
to” column against total scheduled, required 
production for the day can be figured 


Figure 3. A hinged visible index contains mate- 
rial follow-up and purchase order records for 
each part. Receipts of materials are posted three 
times a day. Hence a glance at the follow-up 
record and the schedule on the purchase order 
record shows whether dates are being met. The 
colored flag at the bottom or visible line can be 
set for the day when deliveries are likely to need 
attention 











the departmental bank should vary (100-150 in the ex- 
ample shown in Figure 4). 

On the receipt of a shop schedule the production clerk 
in each department translates this schedule into his de- 
tailed parts requirements, as shown by the shop schedule. 
The shop production record has columns for each oper- 
ation in the department, with headings for operation 
description and piecework price. As fast as material is fin- 
ished at one operation it is entered in one of these oper- 
ation columns, and added to the “good to” or cumulative 
total of good deliveries. (Scrap reports go directly to 
the material follow-up records; material held back for 
reworking is not entered until it clears.) Thus the 
cumulative total in each operation both indicates actual 
as compared with scheduled deliveries, and serves to pre- 
vent the department from overrunning its requirements. 

By checking the total production in the “good to” 
column against the total on schedule, the required pro- 
duction for the day can be figured. Every morning the 
clerk goes over his cards and figures out the balances. 


Our Repair Shop 





The plan places full responsibility on the foreman ana 
production clerk. They accept the responsibility. If the 
department is nearing the end of its material supply, or 
if there is trouble such as a machine down and the pro- 
duction clerk cannot get it straightened out, the only way 
he can cover himself is to report it at once. The report, 
if necessary, will not stop until it reaches the factory 
manager. 

This plan is used not only in making refrigerators, but 
for the control of radio and tube production. The fact 
that the same plan and forms are used without modifica- 
tion in these widely differing departments indicates 
something of the adaptability of this method of control. 

Flexibility is a feature of this system. If a new sched- 
ule, increasing the requirements of a model, comes 
through, the material follow-up records are posted, in- 
creasing the cumulative “pieces good to” columns. The 
additional purchase orders can be placed within half an 
hour. The same simplicity in stepping production up or 
down prevails throughout the production departments. 


Keeps 500 Motors Running 


W. B. Cone 


Chief Electrician 
The Shevlin-Hixon Company, 
Bend, Ore. 


electrical equipment are much the same in all 

plants. Motors have to be cleaned and oiled; 
occasionally they burn out and have to be rewound. 
Controls and a host of other devices have to be inspected 
and kept in good condition. 

Nevertheless, if the requirements and procedure are 
essentially the same everywhere, there is a wide differ- 
ence in the skill and efficiency with which the work is 
done. Much of this difference lies in the equipment and 
facilities available to the electrical repair shop and the 
electrical department. We have all seen a fine electrical 
installation in some plant, and then in a remote corner, 
have come across a little room dignified by the title 
“Electrical Repair Shop.” Oftentimes these rooms are 
not even fireproof. Little space is provided for anything 
except the storage of a small amount of supplies. Ade- 
quate testing and repair equipment is conspicuously 
absent. Under such conditions maintenance and repair 
are carried on under a decided handicap. 

Space for a large electrical repair shop is not always 


() cictrcal si in the maintenance and repair of 
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For cutting insulation, slot wedges, and thin metal. 
This cutter was built in the machine shop 
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available, but, if some ingenuity and good judgment are 
used, an efficient layout can usually be obtained in a 
comparatively small area. That is one of the problems 
we have had to meet. 

Our connected motor load is approximately 10,000 hp. 
We have 500 motors installed, ranging in size from 4 to 
250 hp. 

The electrical force consists of the chief electrician 
and four men. When there is a good deal of construc- 
tion work to be done, the crew is increased as much as 
necessary until the work is completed. The electrical 
department handles mechanical as well as electrical 
maintenance and repair work on all back-geared units, 


r\ 





Testing panel for a.c. motors. At the left is the 
resistor, reactance coil, switches, and leads used to 
adapt one of the battery-charging generators to arc- 
welding service 


the industrial tractors, lumber pilers, and associated 
equipment. Work is handled in this way in order to 
have one department assume full responsibility and 
avoid “passing the buck.” 

One man handles all of the oiling, cleaning, and blow- 
ing out of motors, and helps in the shop on repair work 
whenever necessary. Another man is kept busy in the 
shop on repairs and answering general trouble calls. The 
third man looks after the equipment in the sawmills; the 
fourth is assigned to general utility work around the 
plant. In emergencies the men all work together. 

Where small crews are employed, close cooperation 
between the electrical and mechanical departments is 
necessary. Our men realize this fact, and the millwrights 
need no instructions to give the electricians a helping 
hand, or vice versa, whenever the occasion demands. 

An individual record card is kept for each motor. 
When a motor is brought into the shop for repairs, the 
work done is entered on the back of the card, so that we 
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The motor record card gives all of the information that 
the electrical department needs to know about each motor 


can always tell just how well all of our motors stand 
up in service. 

A complete list of motors showing location, equipment 
they drive, and rating in horsepower, speed, volts, and 
amperes is also kept on file. Any changes or transfers 
affecting the motors are recorded immediately. 

Our repair shop is equipped to make any tests and do 
any repair work that is likely to be required on any of 
the motors and other electrical apparatus. In addition, 
facilities have been provided for handling the largest 
motors. Among the principal items of shop equipment 
are: 


Oxyacetylene welding and 
cutting equipment 

Two portable electric drills 

Insulation and wedge cutter 

2-ton jib crane, with two sets 
of chain blocks 

Bench drill press 

6-ton arbor press 

Double-end pedestal grinder 


2-kw. motor-generator test set 

Testing panels, with instru- 
ments for a.c. and d.c. test- 
ing 

Portable instruments, includ- 
ing wattmeter, voltmeter, 
ammeter, millivoltmeter, 
milliammeter, insulation 
resistance testing set 


Whenever we want to do arc welding, one of our bat- 
tery-charging generators is used to supply the current. 
Provision has been made for putting a reactance coil, a 
resistor, and a few switches in the circuit of the machine 
in order to adapt it quickly to welding service. 

For moving motors and other heavy apparatus we use 
a small truck equipped with an overhanging boom that 
enables one man to pick up and deliver a 75- or 100-hp. 
motor. This truck, which was salvaged from the junk 
yard and rebuilt in the electrical repair shop, expedites 
service and repair work considerably. It is also used 
when checking the fire alarm and yard lighting systems. 
With it an inspector or repairman can get around the 
entire plant in a very short time 
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Temperature Protection 


For Motors 


C. W. Drake 


Assistant Manager, General Mill Engineering 
Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 





NE of the desirable features of elec- 

tric motor drive is the ease with 

which indicating or graphic records 
may be obtained of the energy transmitted. 
Graphic charts portray clearly the steady 
load characteristics of the conveyor, the 
widely fluctuating load of the rock crusher, 
or the cyclic load of the hoist, reversing 
planer, or elevator. A study of these charts 
has often shown how much the load has been 
increased by improper lubrication or changes 
in manufacturing conditions, and correction 
has resulted in considerable savings. 

As a rule only the more important motors 
are equipped with recording instruments; 
consequently, increases in load usually re- 
main unnoticed until evidenced by distress. Many opera- 
tors think that fuses, circuit breakers, or thermal overload 
relays afford suitable protection against all forms of 
overload, but that is not true. Fuses and circuit breakers 
may satisfactorily take care of short circuits or extreme 
overloads, but for motors that start on full voltage it 1s 
impossible with such devices to obtain protection with 
loads only slightly higher than normal. Modern ther- 
mal relays, properly applied, make closer motor protec- 
tion possible, if they are adjusted for local conditions. 

None of these devices takes into account the fact that 
the current taken by a motor is only one factor in deter- 
mining its ultimate temperature. With any form of the 
organic insulation commonly used in motors, there is a 
maximum temperature that must not be exceeded for 
any length of time if a reasonable motor life is to be 
expected. Heat in the motor is developed by the root- 
mean-square current, as it is commonly designated, but 
the motor temperature depends on how effectively it can 
dissipate this heat. 

With an air or ambient temperature of 30 deg. F., the 
heat transfer will be much more rapid than at 100 deg. 
F., and a correspondingly higher current or load can be 
carried without exceeding a safe temperature. If the 
air passages become partially closed with dust or dirt, 
and if the radiating surfaces are also heavily coated, the 
transfer of heat to the air is materially reduced, and a 
higher internal temperature develops for the same load. 
In the final analysis it is the motor temperature rather 
than the motor input which is a measure of the safe run- 
ning condition. In many cases there is very little rela- 
tion between the motor temperature and the motor cur- 
rent, because of various combinations of the conditions 
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The thermostat at the left is intended for use on d.c. motor and totally 
inclosed, synchronous, and other types of a.c. motors. At the right is the 
model used with open-type induction motors, where the thermostat can be 
mounted on the laminations 





Contacts of the thermo- 
stat are normally closed, 
as shown at the left. 
When the temperature 
rises beyond a certain 
point they snap open 


that were indicated above. 
For example, in sugar 
refineries individually 
driven centrifugals are 
used for washing the sugar. The load consists princi- 
pally of the acceleration of the basket and sugar to a 
high speed, after which it is almost negligible. 

The design of such a motor is based on the torque 
required to accelerate the load in a certain time, and on 
the number of cycles or starts per hour. In one installa- 
tion a five-minute cycle was requested and the motors 
were’ designed on this basis. After operating a year it 
was found that a shorter cycle could be used and pro- 
duction increased. Investigation showed that some ma- 
chines were working on a three-minute cycle, instead of 
five minutes, handling as many as 20, instead of 12, 
charges an hour. 

On the shorter cycle the only change was the reduction 
of high-speed spinning time during which the motor 
was obtaining its maximum cooling effect. The starting 
current and cycle were exactly the same as before ; con- 
sequently no relay in the motor circuit could protect 
against this shorter cycle,*which increased the motor 
heating about 50 per cent. 

One of the most-novel applications of wound-rotor 
induction motors for industrial service is in connecting 
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two or more machines in synchronous relation. Induc- 


tion motors so connected (see Maintenance Engineering, - 


December, 1932) have their primary windings connected 
to the power supply at all times, and even at zero speed 
with no torque transmitted certain losses exist. Under 
this peculiar method of operation, current relays give 
protection only under limited conditions. Depending 
upon the size and location of the motor, together with its 
operating loads and speeds, high temperatures may be 
obtained, particularly at low speeds or when stationary. 

To protect motors under these and other such condi- 
tions thermostats have been developed that are designed 
to be built into, or attached to, the motor in various posi- 
tions, depending on the type and size. Essentially these 
thermostats consist of a bimetallic disk which carries con- 
tacts that are normally closed. When heated to a pre- 
determined temperature, distortion of the disk causes the 
contacts to open. 

On open induction motors the thermostats are attached 
to the back of the primary laminations and “are cali- 
brated to operate when the insulation reaches an unsafe 
temperature. On fan-cooled motors the thermostats are 
placed on the primary windings inside of the inclosure, 
since the temperature on the outside of the motor gives 
little indication of interior conditions. On d.c. machines 
they are mounted on the commutating-pole windings. 

The thermostats may be arranged either to stop the 
motor by opening the control circuit when the temper- 
ature approaches a dangerous condition, or to give an 
alarm or signal. The first arrangement is satisfactory 
where stopping the motor will not seriously interfere 
with production, or in unattended applications. 

Motors with in-built thermostats are automatically pro- 
tected against overheating caused by too frequent 
starting, frequently repeated overloads, high room tem- 
perature, abnormal voltage, phase and ventilation failure. 

It is not to be expected that the thermostat will protect 
a motor against overheating due to failure to start, or in 
case it stalls. Protection against these conditions should 
be taken care of by the usual overload thermal relays. 
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Ordinary overload relays will not protect motors from 
overheating due to restricted ventilation. 
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In A the thermostat is connected io 
open the coil circuit of an a.c. or d.c. 
magnetic starter and to stop the motor 
when the temperature goes too high. 
When connected as in B the signal 
lamp goes out when the thermostat 
operates. A bell, horn, or light can 
be made to operate when the thermo- 
stat contacts open, by connecting as 
in C 


On fan-cooled motors the thermostat 
is mounted on the winding 
























Continued from page 253 

hereof is found to be insufficient as a deterrent to un- 
sound merchandising and harmful price demoralization, 
or if such tax is found to be so large as to constitute a 
prohibition against operation in excess of industry aver- 
age, then the amount of the tax shall be increased or 
decreased as may be necessary to make effective the pur- 
poses hereof. Such increase or decrease shall be by vote 
of the parties to this agreement who shall be a majority 
in numbers and volume. “Volume” for the purposes of 
this paragraph shall be total tons produced by the parties 
hereto during the calendar year preceding the vote. 

26. This agreement shall be effective when signed by 
the owners and operators of paperboard mills which 
shall have during the year 1932 produced not less than 
75 per cent of the total paperboard tonnage as such ton- 
nage is set forth in the records of the National Paper- 
board Association. If such 75 per cent shali not sign this 
agreement on or before 30 days following enactment of 
legislation permitting same, this agreement shall be of 
no effect. 

The Committee designated in Paragraph 21 shall ad- 
vise all parties who shall sign the same and all producers 
of paperboard upon this agreement becoming effective, 
as above provided, and upon such notice being given this 
agreement shall be in force. 

27. This agreement shall be construed according to 
its intent in order that the purposes hereof may be 
effected and unfairness to any party hereto avoided. 

28. In the event of dispute arising as to the rights and 
liabilities of the parties hereto under this agreement, 
same shall be referred to arbitration. One arbitrator 
shall be appointed by the individual affected; the other 
arbitrator shall be appointed by the committee above re- 
ferred to in Paragraph 21, and the two arbitrators so 
appointed shall select a third. The decision of a majority 
of the arbitrators shall be binding. Such arbitrators 
may be persons employed by the parties hereto, or may 
be persons having no prior connection with the industry. 


Vv 





29. This agreement may be canceled by agreement in 
writing, signed by a majority in numbers of the parties 
executing same. 

30. “Paperboard” for the purpose of this agreement 
shall be not only paperboard as heretofore defined and 
understood in the industry, that is paper having a thick- 
ness of 0.012 inches, but also paper of a lesser thickness 
manufactured for use as corrugating materials. 

31. This agreement is intended to cover producers of 
paperboard which consume the board produced, either as 
fabricators or otherwise, and is not limited to the pro- 
duction of paperboard produced to be sold as such. 

32. This agreement shall be binding upon and enure to 
the benefit of all producers of paperboard and corrugat- 
ing materials, including the kraft and sulphate producers 
thereof, provided that if any producer of kraft or sul- 
phate paperboard or any producer of corrugating ma- 
terials shall enter into a separate agreement with the 
other parties hereto, such producer shall be relieved of 
the obligations of this contract, and and 
Fe a eee and 
are hereby appointed a committee to enter into any such 
agreement ; provided further that no such separate agree- 
ment shall be binding unless the same shall be approved 
by the President of the United States. 

33. (Tentative—to be elaborated). Any member feel- 
ing that the plan works hardship or circumstances re- 
quire relief, a committee will be appointed to hear the 
application, such committee having power to grant relief 
as may be just. If the decision of the first committee is 
unsatisfactory to either applicant or industry, provision 
will be made for an Appeals Committee. The same pro- 
cedure will apply with respect to complaints against any 
member on account of unfair competition or violation of 
or non-conformity with the terms hereof. Provision that 
no member will apply to the Government for relief from 
the agreement or for governmental action as to another 
member until after application for relief by committee 


as above. 


NATIONAL INDUSTRIAL RECOVERY ACT 


Last month (page 227) the principal industrial sections of the National Recovery Act were 
given. Here follow the same sections as finally passed June 13, 1933 by both Houses of Congress 


TITLE I—INDUSTRIAL RECOVERY 


DECLARATION OF POLICY 


Section 1. A national emergency productive of widespread 
unemployment and disorganization of industry, which burdens 
interstate and foreign commerce, affects the public welfare, and 
undermines the standards of living of the American people, is 
hereby declared to exist. It is hereby declared to be the policy of 
Congress to remove obstructions to the free flow of interstate 
and foreign commerce which tend to diminish the amount thereof ; 
and to provide for the general welfare by promoting the organiza- 
tion of industry for the purpose of cooperative action among 
trade groups, to induce and maintain united action of labor and 
management under adequate governmental sanction and super- 
vision, to eliminate unfair competitive practices, to promote the 
fullest possible utilization of the present productive capacity of 
industries, to avoid undue restriction of production (except as 
may be temporarily required), to increase the consumption of 
industrial and agricultural products by increasing purchasing 
power, to reduce and relieve unemployment, to improve standards 
of labor, and otherwise to rehabilitate industry and to conserve 
natural resources. 


ADMINISTRATIVE AGENCIES 
Sec. 2. (a) To effectuate the policy of this title, the President 


is hereby authorized to establish such agencies, to accept and 
utilize such voluntary and uncompensated services, to appoint, 
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without regard to the provisions of the civil service laws, such 
officers and employees, and to utilize such Federal officers and 
emffloyees, and, with the consent of the State, such State and 
local officers and employees, as he may find necessary, to prescribe 
their authorities, duties, responsibilities, and tenure, and, without 
regard to the Classification Act of 1920, as amended, to fix the 
compensation of any officers and employees so appointed. 
(b) The President may delegate any of his functions and 
powers under this title to such officers, agents, and employees as 
he may designate or appoint, and may establish an industrial 
planning and research agency to aid in carrying out his functions 
under this title. , 
(c) This title shall cease to be in effect, and any agencies 
established hereunder shall cease to exist at the expiration of twc 
years after the date of enactment of this Act, or sooner if the 
President shall by proclamation or the Congress shall by joint 
resolution declare that the emergency recognized by section 1 


has ended. 
CoDES OF F'AIR COMPETITION 


Sec. 3. (a) Upon the application to the President by one or 
more trade or industrial associations or groups, the President may 
approve a code or codes of fair competition for the trade or in- 
dustry or subdivision thereof, represented by the applicant or 
applicants, if the President finds (1) that such associations or 
groups impose no inequitable restrictions on admission to member- 
ship therein and are truly representative of such trades or in- 
dustries or subdivisions thereof, and (2) that such code or codes 
are not designed to promote monopolies or to eliminate or oppress 
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small enterprises and will not operate to discriminate against 
them, and will tend to effectuate the policy of this title: Provided, 
That such code or codes shall not permit monopolies or monopo- 
listic practices: Provided, That where such code or codes affect 
the services and welfare of persons engaged in other steps of the 
economic process, nothing in this section shall deprive such per- 
sons of the right to be heard prior to approval by the President 
of such code or codes. The President may, as a condition of his 
approval of any such code, impose such conditions (including re- 
quirements for the making of reports and the keeping of ac- 
counts) for the protection of consumers, competitors, employees, 
and others, and in furtherance of the public interest, and may pro- 
vide such exceptions to and exemptions from the provisions of 
such code, as the President in his discretion deems necessary to 
effectuate the policy herein declared. 

(b) After the President shall have approved any such code, 
the provisions of such code shall be the standards of fair com- 
petition for such trade or industry or subdivision thereof. Any 
violation of such standards in any transaction in or affecting in- 
terstate or foreign commerce shall be deemed an unfair method of 
competition in commerce within the meaning of the Federal 
Trade Commission Act, as amended but nothing in this title 
shall be construed to impair the powers of the Federal Trade 
Commission under such Act, as amended. 

(c) The several district courts of the United States are hereby 
invested with jurisdiction to prevent and restrain violations of 
any code of fair competition approved under this title; and it 
shall be the duty of the several district attorneys of the United 
States, in their respective districts, under the direction of the 
Attorney General to institute proceedings in equity to prevent and 
restrain such violations. , 

(d) Upon his own motion, or if complaint is made to the Presi- 
dent that abuses inimical to the public interest and contrary to 
the policy herein declared are prevalent in any trade or industry 
or subdivision thereof, and if no code of fair competition 
therefor has theretofore been approved by the President, the Presi- 
dent, after such public notice and hearing as he shall specify, 
may prescribe and approve a code of fair competition for such 
trade or industry or subdivision thereof, which shall have the 
same effect as a code of fair competition approved by the Presi- 
dent under subsection (a) of this section. 

(e) On his own motion, or if any labor organization, or any trade 
or industrial organization, association, or group, which has com- 
plied with the provisions of this title, shall make complaint to 
the President that any article or articles are being imported into 
the United States in substantial quantities or increasing ratio 
to domestic production of any competitive article or articles and 
on such terms or under such conditions as to render ineffective 
or seriously to endanger the maintenance of any code or agree- 
ment under this title, the President may cause an immediate 
investigation to be made by the United States Tariff Comrzission, 
which shall give precedence to investigations under this subsec- 
tion, and if, after such investigation and such public notice and 
hearing as he shall specify, the President shall find the existence 
of such facts, he shall, in order to effectuate the policy of this 
title, direct that the article or articles concerned shall be per- 
mitted entry into the United States only upon such terms and 
conditions and subject to the payment of such fees and to such 
limitations in the total quantity which may be imported (in the 
course of any specified period or periods) as he shall find it 
necessary to prescribe in order that the entry thereof shall not 
render or tend to render ineffective any code or agreement made 
under this title. In order to enforce any limitations imposed 
on the total quantity of imports, in any specified period or 
periods, of any article or articles under this subsection, the Presi- 
dent may forbid the importation of such article or articles unless 
the importer shall have first obtained from the Secretary of the 
Treasury a license pursuant to such regulations as the President 
may prescribe. Upon information of any action by the Presi- 
dent under this subsection the Secretary of the Treasury shall, 
through the proper officers, permit entry of the article or articles 
specified only upon such terms and conditions and subject to such 
fees, to such limitations in the quantity which may be im- 
ported, and to such requirements of license, as the President 
shall have directed. The decision of the President as to facts 
shall be conclusive. Any condition or limitation of entry under 
this subsection shall continue in effect until the President shall 
find and inform the Secretary of the Treasury that the condi- 
tions which led to the imposition of such condition or limitation 
upon entry no longer exists. 

(f) When a code of fair competition has been approved or 
prescribed by the President under this title, any violation of 
any provision thereof in any transaction in or affecting inter- 
state or foreign commerce shall be a misdemeanor and uvon 
conviction thereof an offender shall be fined not more than $500 
for each offense, and each day such violation continues shall be 
deemed a separate offense. 


AGREEMENTS AND LICENSES 


Sec. 4. (a) The President is authorized to enter into agree- 
ments with, and to approve voluntary agreements between and 
among, persons engaged in a trade or industry, labor organiza- 
tions, and trade or industrial organizations, associations, or 
groups, relating to any trade or industry, if in his judgment 
such agreements will aid in effectuating the policy of this title 
with respect. to transactions in or affecting interstate or foreign 
commerce, and will be consistent with the requirements of 
clause (2) of subsection (a) of section 3 for a code of fair 
competition. 

(b) Whenever the President shall find that destructive wage 
or price cutting or other activities contrary to the policy of 
this title are being practiced in any trade or industrytor any 
subdivision thereof, and, after such public notice and hearing 
as he shall specify, shall find it essential to license business 
enterprises in order to make effective a code of fair competition 
or an agreement under this title or otherwise to effectuate the 
policy of this title, and shall publicly so announce, no person 
shall, after a date fixed in such announcement, engage in or 
carry on any business, in or affecting interstate or foreign com- 
merce, specified in such announcement, unless he shall have first 
obtained a license issued pursuant to such regulations as the 
President shall prescribe. The Presidnt may suspend or revoke 
any such license, after due notice and opportunity for hearing, 
for violations of the terms or conditions thereof. Any order of 
the President suspending or revoking any such license ‘shall be 
final if in accordance with law. Any person who, without such a 
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license or in violation of any condition thereof, carries on any 
such business for which a license is so required, shall, upon con- 
viction thereof, be fined not more than $500, or imprisoned not 
more than six months, or both, and each day such violation con- 
tinues shall be deemed a separate offense. Notwithstanding the 
provisions of section 2(c), this subsection shall cease to be in 
effect at the expiration of one year after the date of enactment 
of this Act or sooner if the President shall by proclamation or the 
Congress shall by joint resolution declare that the emergency 
recognized by section 1 has ended. 

Sec. 5. While this title is in effect (or in the case of a license, 
while section 4(a) is in effect) and for sixty days thereafter, any 
code, agreement, or license approved, prescribed, or issued and 
in effect under this title, and any action complying with the pro- 
visions thereof taken during such period, shall be exempt from 
the provisions of the antitrust laws of the United States. 

(a) Nothing in this Act, and no regulation thereunder, shall 
prevent an individual from pursuing the vocation of manual labor 
and selling or trading the products thereof; nor shall anything in 
this Act, or regulation thereunder, prevent anyone from market- 
ing or trading the produce of his farm. 


LIMITATIONS UPON APPLICATION OF TITLE 


Sec. 6. (a) No trade or industrial association or group shall 
be eligible to receive the benefit of the provisions of this title 
until it files with the President a statement containing such in- 
formation relating to the activities of the association or group 
as the President shall by regulation prescribe. 

(b) The President is authorized to prescribe rules and regula- 
tions designed to insure that any organization availing itself of 
the benefits of this title shall be truly representative of the trade 
or industry or subdivision thereof represented by such organiza- 
tion. Any organization violating any such rule or regulation shall 
cease to be entitled to the benefits of this title. 

(c) Opon the request of the President, the Federal Trade Com- 
mission shall make such investigations as may be necessary to 
enable the President to carry out the provisions of this title, and 
for such purposes the Commission shall have all the powers vested 
in it with respect of investigations under the Federal Trade Com- 
mission Act, as amended. 

Sec. 7. (a) Every code of fair competition, agreement, and 
license approved, prescribed, or issued under this title shall con- 
tain the following conditions: (1) That employees shall have 
the right to organize and bargain collectively, through repre- 
sentatives of their own choosing, and shall be free from the inter- 
ference, restraint, or coercion of employees of labor, or their 
agents, in the designation of such representatives or in self- 
organization or in other concerted activities for the purpose of 
collective bargaining or other mutual aid or protection; (2) that 
no employee and no one seeking employment shall be required 
as a condition of employment to join any company union or to 
refrain from joining, organizing, or assisting a labor organiza- 
tion of his own choosing; and (3) that employers shall comply 
with the maximum hours of labor, minimum rates of pay, and 
other conditions of employment, approved or prescribed by the 
President. p 

(b) The President shall, so far as practicable, afford every 
opportunity to employers and employees in any trade or industry 
or subdivision thereof with respect to which the conditions re- 
ferred to in clauses (1) and (2) of subsection (a) prevail, to 
establish by mutual agreement, the standards as to the maximum 
hours of labor, minimum rates of pay, and such other condi- 
tions of employment as may be necessary in such trade or in- 
dustry or subdivision thereof to effectuate the policy of this title; 
and the standards established in such agreements, when approved 
by the President, shall have the same effect as a code of fair 
er approved by the President under subsection (a) of 
section 3. 

(c) Where no such mutual agreement has been approved by 
the President he may investigate the labor practices, policies, 
wages, hours of labor, and conditions of employment in such trade 
or industry or subdivision thereof; and upon the basis of such 
investigations, and after such hearings as the President finds 
advisable, he is authorized to prescribe a limited code of fair 
competition fixing such maximum hours of labor, minimum rates 
of pay, and other conditions of employment in the trade or in- 
dustry or subdivision thereof investigated as he finds to be 
necessary to effectuate. the policy of this title, which shall have 
the same effect as a code of fair competition approved by the 
President under subsection (a) of section 3. The President may 
differentiate according to experience and skill of the employees 
affected and according to the locality of employment; but no 
attempt shall be made to introduce any classification according 
to the nature of the work involved which might tend to set a 
maximum as well as a minimum wage. 

(d) As used in this title, the term “person” includes any in- 
dividual, partnership, association, trust, or corporation; and the 
terms “interstate and foreign commerce” and “interstate or 
foreign commerce” include, except where otherwisé indicated, 
trade or commerce among the several States and with foreign 
nations, or between the District of Columbia or any Territory of 
the United States and any State, Territory, or foreign nation, 
er between any insular possessions or other places under the 
jurisdiction of the United States, or between any such possession 
or place and any State or Territory of the United States or the 
District of Columbia or any foreign nation, or within the Dis- 
trict of Columbia or any Territory or any insular possession or 
other place under the jurisdiction of the United States. 

(Section 8, Application of Agricultural Adjustment Act, and Sec- 
tion 9, Oil Regulation, have been omitted as being of minor in- 
terest to the majority of F. M. & M. readers—Ed.) 


RULES AND REGULATIONS 


Sec. 10. (a) The President is authorized to prescribe such 
rules and regulations as may be necessary to carry out the pur- 
poses of this title, and fees for licenses and for filing codes of 
fair competition and agreements, and any violation of any such 
rule or regulation shall be punishable by fine of not to exceed 
$500, or imprisonment for not to exceed six months, or both. 

(b) The President may from time to time cancel or modify any 
order, approval, license, rule or regulation issued under this title ; 
and each agreement, code of fair competition, or license approved, 
prescribed, or issued under this title shall contain an express pro- 
vision to that effect. 
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Toward Recovery 


HE National Industrial Recovery Act is now a 

law. Discussion as to whether or not it should 
have been passed is futile; cooperation to give it a 
fair trial is industry’s cue. 

If properly interpreted, fairly administered, and 
kept out of politics, the new law will work. It does 
much for labor; rightfully, because labor constitutes 
a very respectable proportion of the population. It 
does much for employer by placing regulation in the 
hands of trade associations; also rightfully, because 
they are the natural governing bodies of industry. 

Both labor and employer will be represented on 
the administrator’s advisory board. Certainly this 
group—administrator and counselors—will recog- 
nize the undesirability of risking application by the 
extremity of licensing; will be as liberal as it can in 
bringing about genuine self-regulation. 

The “must” parts of the law appear only in the 
labor provisions. Thus it is frankly aimed at creating 
employment and raising workers’ income. Obvi- 
ously the quickest progress will be made by the trade 
association which, in drafting its industry code, 
takes care of hours and wages first, details of busi- 
ness conduct second, allocation of production and 
setting of prices last, if at all. 

There is some evidence that he is in error who 
conceives of the new law as a cure-all for overpro- 
duction and price-cutting troubles; even stronger 
evidence that there is no intent to protect slipshod 
methods, high costs of production, wasteful distribu- 
tion. 

In short, there is not so much to worry about; 
certainly no need to be stampeded. Industries 
should immediately see that their trade associations 
are of the right caliber both as to purpose and 
personnel. Tentative codes should be drawn up and 
discussed with the administrator’s office, looking 
first toward acceptance by the association and subse- 
quent approval by the administrator of the act. 
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More than a hundred codes of practice have 
already been submitted to the administration or are 
ready for submission. It is logical to assume that 
the act will be applied first to such basic industries 
as oil, coal, and textiles. Soon some of these codes 
will be approved and can be used as guides. In the 
meantime the fabricating industries can be assem- 
bling statistics, standardizing on cost accounting 
procedure, and making the most of the present 
upturn of business. | 


[In our opinion, an outstanding code is that proposed 
by the National Paperboard Association. It is repro- 
duced in this issue as an indication of how the job can 
be done and as a possible guide for the codes of other 
industries.—Ed. ] 


What the Codes Propose 


LOSE to 100 codes, tentative or carefully completed, 

new or restatements of old, have arrived in Washing- 
ton already as an earnest of the tidal wave of plans which 
is to come to the National Industrial Recov2ry Adminis- 
tration. Most, if not all, of them have reached various 
offices of the Bureau of Foreign, and Domestic Com- 
merce, which is today the clearing house of information 
and the fountainhead of advice regarding the still 
mysterious workings of the new law. A smaller number 
have been submitted as final proposals to General Hugh 
Johnson’s office. 

So varied are the recommendations that tabulation is 
impossible, in spite of the fact that such a rule-of-thumb 
cross-section would have obvious advantages. The much- 
desired “aerial survey” of answers has taken the form of 
selection of the most intelligent and workable sugges- 
tions, and the following summary presents a view of the 
chief topics of the dreamed-of “standard code”: 

Hours of Labor. A monthly stint of 130 hours, instead 
of 30 hours per week, is suggested by the American Road 
Builders Association and the Associated General Con- 
tractors in their fields in which inclement weather might 
make full weeks impossible. 

A 40-hour week is suggested by the Cotton Textile 
Institute and the Throwsters Research Institute for the 
needle trades. The former adds a provision that no pro- 
ductive machinery (looms or spindles) shall work more 
than two 40-hour shifts per week. The latter recom- 
mends that operation be prohibited between 12 noon 
Saturdays and 6 a.m. Mondays. 

A provision which the National Paperboard Associa- 
tion believes would put 12,000 to 15,000 more men to 
work in its industry is for four 6-hour shifts per 24 
hours instead of three 8-hour shifts. 

The seasonal nature of the toy business brings the 
suggestion of an 8-hour day, five days a week, duringthe 
ten weeks of heaviest production, from the Toy Manu- 
facturers of the United States. 

Wages. The Nationa] Paperboard Association’s code 
provides that “the wage for six hours shall not be less 
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than the 1929 wage for eight hours, adjusted, plus or 
minus, to the cost of living in 1929 as compared with the 
cost of living at any time thereafter prevailing, all as 
may be necessary so that the wage shall be proportionate 
and purchasing power equivalent to that prevailing in 
1929.” 

A minimum of 25 cents per hour for the first six 
months of the operation of the new law, and a subse- 
quent increase to 30 cents (except for learners, who 
would get 20 cents subject to increase with higher effi- 
ciency) is suggested by the Throwsters Research Insti- 
tute. 

The Associated General Contractors Association sug- 
gests that work be run through periods of usual slack in 
order to benefit employment conditions, these periods in 
the construction industries being the winter months. 

Prices. Consignment selling is decried, and a standard 
discount of two per cent is favored by the Toy Manu- 
facturers Association. Sellers of automobiles, through 
various local associations, suggest code provisions against 
“fleet discounts.” 

The National Association of Sheet Music Dealers, in 
a code issued in 1932 by the Music Publishers Associa- 
tion of the United States, provides that it is unethical 
(1) for the publisher to sell at retail at a greater discount 
than advertised by him; (2) for the retailer to sell at a 
greater discount than advertised by the publisher ; (3) for 
the publisher to sell at retail other publishers’ goods at 
a greater discount than that advertised by the latter. 

The code of the Soil Pipe Association, one of the first 
to be completed and signed by all the members, defines 
as unfair trade practice discrimination in price between 
purchasers except for difference in quality, grade, and 
quantity, or as allowance for difference in cost of selling 
and transportation; also discrimination in price in the 
same or different communities “not made in good faith 
to meet competition, where the effect of such discrimina- 
tion may be substantially to lessen competition and tend 
to create a monopoly.” Failure of manufacturers and 
wholesalers to require the purchaser to pay the published 
charge for cartage is condemned. It is also held to be 
unfair competition for wholesalers to accept, after the 
lapse of the option at the offered price, orders at the 
specified price without making fair and equitable adjust- 
ment in the event of a general decline or general advance 
of the market. 

The code of the National Lumber Manufacturers 
Association provides that a scale of minimum prices shall 
be drawn up by each division of the industry and sub- 
mitted to the Emergency National Committee for ap- 
proval, which shall be withheld only on the basis of un- 
fairness to other divisions. Selling non-standard grades, 
sizes, etc., to evade the provisions of this section, is 
characterized as unfair competition. Provisions are also 
made that minimum prices for imported products shall 
be established by the Emergency National Committee 
and shall not be less than: for similar domestic products. 

Selling Below Cost. The Sales Book Manufacturers 
Association’s code provides that prices be based on ac- 
curate and known costs as established by an adequate 
cost-finding system; that these costs shall be open for 
inspection by the association, the government, and any- 
one whose interests are involved. 

Production Quotas. Quotas for each division of the 
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lumber industry would be provided, under the code of 
the National Lumber Manufacturers Association, by its 
Emergency National Committee on the basis of esti- 
mates made from time to time of expected consumption. 

Administration of the Code. The code of. the National 
Lumber Manufacturers provides that reports shall be 
submitted by the members on (a) production, orders, 
and shipment (weekly), and reports of stocks 
(monthly); (b) persons employed, wage rates, hours 
(monthly); (c) statement of costs on a standard uni- 
form accounting form (monthly); (d) orders accepted, 
showing f.o.b. mill prices and destination, or freight and 
destination, on forms provided (daily). 

While this summary is confined to extracts from a 
limited number of typical codes, the survey may be taken 
as authoritative in that these selections indicate the type 
of provisions which are expected to be acceptable to the 
National Industrial Recovery Administration. It may be 
noted that they indicate the sincerity of the statements 
already made that the trade associations will be encour- 
aged to do their own policing, and in their own way, and 
that the plans of the Administration are to give teeth to 
the type of code that each industry wants and needs. 

WALLACE THOMPSON 
Special Washington Correspondent 


Police? 


OME skeptics rise to inquire how the new codes of 

industry under the National Industrial Recovery Law 
are going to be enforced and policed. The law itself de- 
scribes the legal procedure, that the federal district courts 
will have jurisdiction and that the United States District 
Attorneys shall have as their duty the institution of pro- 
ceedings in equity to prevent and restrain violations of 
the code. The District Attorneys must act on complaints, 
and presumed violators of the codes of fair practice 
(which include the labor clauses) may be called upon to 
prove that their skirts are clean. Such complaints are 
passed on to the Administrator for Industrial Recovery 
and he in turn may call upon the Federal Trade Commis- 
sion to investigate. The Commission’s work will be pri- 
marily investigation ; there are high hopes that there will 
be few violations. 

That is all very well, the skeptics reply, but who are 
the policemen? The reply of one official close to the 
problem of the codes is significant: 

“Any man who is working more than, say, 30 hours a 
week a month from now, and every man without a job 
who discovers other men afd women working 10 to 12 
hours a day in factories—these are your policemen.” 

In other words, labor will be active, with or without 
organization, and if the employees in a little broom fac- 
tory in Peterborough, who have gotten along splendidly 
with the boss for a number of years and so leave him 
feeling rather secure about his labor problem, find that 
the textile mill or the cannery in the same town has 
adopted and is living up to a new code, with shorter 
hours and better pay—those broom factory employees 
will see that something is done. 

This perhaps is a view that has not been brought home 
to the industrialists of the country. It may be stated in 
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another way, also quoted from an anonymous official 
source : 

“The National Industrial Recovery law is the. Black 
30-hour week bill restated in a form that industry could 
swallow.” WALLACE THOMPSON 

Special Washington Correspondent 


A Century of Progress— 
and Tomorrow 


HE ARCHITECTURE of the Century of Progress 

Exposition is admittedly intended to startle. Colors 
are high in key. Buildings are far removed from the 
classic Greek style of the 90’s. A visitor, after roundly 
criticizing the fair and all its works, is said to have re- 
marked on passing Chicago’s new marble Field Museum: 
“What an old-fashioned building.” 

Probably the chiet significance of the Exposition to 
the average visitor who comes for business as well as 
pleasure 1s indicated by that chance remark. Here he 
may get more than a glimpse of tomorrow’s tastes and 
ideas. 

The buildings are of flat sheet materials applied to 
steel frames. On these surfaces, unadorned by architec- 
tural gewgaws, color has been laid in vast areas of hot 
reds and oranges, poisonous greens and bold blues, yel- 
lows, blacks, and whites. Even indoor walls and columns 
riot in futuristic murals and intense hues. But study 
general effects. Watch these colors fade into twilight 
and glow again under the neon and mercury tubes. You 
will have witnessed an utterly new and triumphant har- 
mony of color and form. 

There must be a dozen considerable displays of actual 
demonstration manufacturing. General Motors with its 
Chevrolet assembly line, cigars machine-made, radio 
tubes machine-blown, a laundry and dry-cleaning estab- 
lishment at work, tooth-paste tubes extruded, printed, 
and filled, full-fashioned hose knit, neon signs blown and 
charged, rubber tires made complete, the fair tickets 
printed. There are hundreds of working scale models, 
or movies, or other demonstrations of particular 
processes or whole industries. 

Dioramas, those modernized panoramas which can 
carry the eye back 30 miles in as many inches, are the 
most popular form of display. Notable is the diorama of 
the electrical industry, an animated, illuminated, day-and- 
night picture of a community, its hydraulic and steam 
electric power plants and power uses. There is a striking 
series of dioramas showing the manufacture of steel. 
And hundreds of others on all sorts of subjects, indus- 
trial, scientific, historical, Their making seems to have 
launched a new industry. 

What happens when steam expands in a cylinder? The 
Hall of Science makes it all clear, as steel-ball molecules 
bombard a dummy piston. If you are vague as to the 
electrical mechanics of the three-phase motor, working 
models will resolve your doubts. Sound and light waves 
—chemical and biological processes—nutrition experi- 
ments—X-rays, with fine impartiality, of crystal struc- 
ture, flaws in steel, and two-headed babies—liquid air and 
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the acetylene torch. Complex matters stripped down for 
clear and simple presentation. 

Among the general exhibits a new variable-speed drive 
catches the eye—a chain of laterally movable steel plates 
that build into gears as they mesh the cone-shaped cor- 
rugated driving disks. 

Here are sacks of sugar traveling up a portable screw 
conveyor—glass- and rubber-lined tanks and pipes— 
high-speed steel, cutting at red heat—new factory floors, 
composites of steel and rubber, and of asbestos and 
cement. 

The electrical displays speak of the future. Electronic 
control holds heavy machinery within speed variations of 
1/20 of 1 per cent. New circuit breakers, practicaliy arc- 
less, interrupt large currents. A motor runs under a 
stream of water. A new type of wiring duct gives almost 
universal flexibility of connection. Heavy-duty electrical 
furnaces and special heating units—lighting for effective 
inspection and various other lighting displays—an elec- 
tric eye sorting packages by size on a model conveyor 
installation—automatic continuous welding—a_ he&vy- 
duty, mercury-are current rectifier of multiple-unit type 
—communication devices in great variety—polarized 
light, revealing strains in transparent models of gears 
and structural shapes. 

If you are interested in research, Westinghouse shows 
wireless power transmission, directed radio beams, new 
alloys. General Electric offers a popular “house of 
magic’ lecture. Bell demonstrates sound perspective— 
you watch a real man talk to a dummy and hear through 
the dummy’s telephonic ears; then the curtain is drawn 
and you are startled at a whisper behind your back. You 
are hearing directionally. 

We may not be as near the day of the standardized, 
factory-made house as appeared probable two years ago, 
what with the fall of construction costs, but the new 
houses are significant of possible trends in housing, house 
furnishings, and all sorts of home equipment. Step into 
the most futuristic of them, a hexagonal steel frame 
radiating from a central mast carrying the service con- 
nections. Plate-glass sides—all window—with draperies 
for privacy and aluminized reflecting curtains to control 
heat. Tomorrow’s airplane hangar replaces today’s 
garage. 

Sounds futuristic. Really, this strange house shows a 
surprisingly livable, not to say a distinguished, interior. 
Like most of the other model houses, its sponsors say it 
can be built, exclusive of equipment, for $5,000. All give 
plain notice of changing markets and consumers’ tastes. 

These are a few of the high spots as this observer saw 
them. The food industries display products and proc- 
esses. Possibilities of gas heat, industrial and domestic, 
are demonstrated. The beautiful Federal Building shows 
our Government at work aiding commerce and agricul- 
ture, and exchanging engrossed letters with the Shah of 
Persia. The railroads strut their stuff, are going modern 
here and there. The social sciences, a somewhat mixed 
group, are on parade. And there is entertainment 
a-plenty—the old, old ballyhoo, ever new. 

The fair is worth while. You'll leave it with the feel- 
ing that you have caught more than a glimpse of the 
future, and you'll go home to see how your own products 
and processes will look in the light of tomorrow's re- 
quirements. H. P. Dutton 
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Chalk Talks 


Georcr P. Pearce, Moline, IIl. 


We were always having arguments in our foundry 
about rejected castings—especially about those that could 
have been salvaged. Somehow they were always getting 
into the melt, and this was the manager’s pet peeve. 

First, we tried having each inspector make a different 
chalk curl when marking the defect, but this was a failure 
because in the general handling the marks got partially 
rubbed off and thus lost their identity. Finally the prob- 
lem was solved by issuing the following order: 

1. When rejecting castings the inspector must show the defect 
by making a chalk ring around the flaw. 

2. The hard-iron inspector will use blue chalk only. 

3. The final inspector will. use. yellow chalk. 

4. No casting with a yellow mark is, under any circumstances, 
to be shipped. If the defect is corrected and okayed, then all 
yellow marks must he sandblasted off before the shipping room 
will accept. 

5. The salvage inspector will place a red chalk mark on all 
rejects, and throughout the plant red chalk is to be used ex- 
clusively for this purpose. 

6. The yard foreman will not accept for remelt any casting that 
does not have a red chalk mark on it. 

7. From this date any employee other than the salvage in- 
spector using red chalk will be dismissed. 


Castings that can be salvaged do not get into the melt 
any more, 


Soldering Iron for Clips and Risers 


SAMUEL Ovanpo, San Francisco, Calif. 


For soldering clips on rotor windings and commutator 
risers the use of a soldering iron shaped as shown in 
the accompanying 








sketch not only 
saves time but 
also _ produces 


more satisfactory 
results, 

It can be seen 
by the sketch that 
the iron presents 
two surfaces to 
the work; that is, 
the heat is trans- 
ferred by present- 
ing two surfaces 
to each of two 
clips _ simultane- 
ously. Thus the a J 
clip is heated in 
less time and more 
uniformly than is 
the case when the 
ordinary single 
surface soldering 
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iron is used. 
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For Quicker Deliveries 


Francis A. WEstTBRooK, Center Conway, N. H. 


Six hand lift trucks, one at each floor, serve the 
freight elevator at the Draper Company (looms, etc.), 
Hopedale, Mass., and expedite the services of the elec- 
tric lift trucks used for regular deliveries. 

When the elevator stops at a floor to deliver a load, 
the hand lift truck is always waiting. To remove the 
loaded skid platform is the work of a moment. Later on 
the load is picked up by an electric truck operating on 
that floor and taken to its destination. The reverse pro- 
cedure is used when loading the elevator. 

This plan has increased the tonnage handled by the 
electric trucks, for the skid platform can be removed 
more quickly by the hand lift truck. Also, there is no 
need to synchronize the arrival of elevator and electric 
truck. Neither one has to wait for the other. 

The obviously posed photograph shows how similar 
use of a handlift truck has been made in a food ware- 
house. All in all, this arrangement provides an apt illus- 
tration of the way a relatively inexpensive unit like the 
hand lift truck can increase the earning power of the 
more costly electric unit. 


Steel Rotor Stops Breakdowns 


Gravy H. Emerson, Birmingham, Ala. 


A popular kind of pump for handling varnishes, 
molasses, and other heavy liquids is the positive pres- 
sure type. Such pumps usually either have buckets 
attached to their rotors, or rotors that are mounted 
eccentrically. When installing this type of equipment 
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it is a good idea to include an open stand pipe, the top 
of which should be considerably higher than the level to 
which the liquid is to be pumped. If a stand pipe can 
not be provided, a relief valve should be placed in the 
discharge line. However, unless unavoidable, valves 
other than relief valves should not be placed in the dis- 
charge line but, if the pump must handle liquid to dif- 
ferent receivers, valves must be installed. 

On an installation similar to the foregoing a positive 
pressure pump, equipped with hinged buckets and a cast- 
iron rotor designed as shown in the accompanying sketch, 
was used to handle varnish. A relief valve had been 
installed in the discharge line, but it had to be removed 
because the varnish caused it to stick frequently. 

One day the pump was started up with its discharge 
valves closed. Of course the result was that the cast- 
iron rotor was crushed because it was not strong enough 
to resist the attendant enormous pressure. The rotor 
had been fastened to the shaft by a key and a drive pin 
so that it had no chance for relief. 

Because we had several urgent orders and no spare 
rotor it was decided to make a rotor of steel to save time. 
We decided also to eliminate the crushing effect should 
the same mistake be repeated. Because the rotor was 
of a complicated design and only a lathe and shaper 
were available for its construction, it took about ten 
hours to make it. The job could have been done better 
and faster with a milling machine. After the pump was 
disassembled and the broken pieces gathered, measure- 
ments were made to obtain the correct dimensions for 
the new rotor. The outside diameter, as determined 
from the pump casing, measured 4 in., but we turned it 
0.002 in. under this value to play safe. A 1-in. drill 
was used to make the bore for the shaft. The bore of 
the rotor was made 0.0015 in. large so that a slight pres- 
sure would cause it to rotate on the shaft. Because only 
one rotor was to be made no template was constructed. 
One side of it was chalked, and the design laid off with 
a center punch. Referring to the sketch the holes 3% in. 
i diameter were drilled first. These holes furnished 
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the slot for the buckets to rest in in the completed rotor, 
Because there was considerable metal to remove we 
decided to drill out all the metal that could be removed 
in this manner. This job was done by drilling four holes 
Z in. in diameter, and four holes 7% in. in diameter, 
as shown by the dotted lines in the sketch. A round 
nose tool and a forming tool were used to cut the large 
radius. The rotor was pinned to the shaft with a ;,-in. 
pin. Should the pump be started with the discharge 
valves closed the pressure will shear the pin and the 
shaft will revolve inside rotor. The steel can stand the 
pressure necessary to shear the pin without damage. 


Linoleum to Build Up Patterns 
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Sometimes patterns needing slight changes in diameter 
can be built up with scrap linoleum. It’s quicker and 
cheaper than making new ones. Can be done when you 
want to cast steel from a pattern designed for cast iron, 
or to cast iron from a pattern designed for brass. In the 
illustration, building up a 120-in. forming-press gear 
pattern at the Nuttall Plant of Westinghouse 


Double Welding Speed 


A motor car manufacturer is using a number of elec- 
tron-tube controls on seam welders. 

3y replacing the contactor interrupters with these 
controls, each complete with a vacuum-tube synchronous 
timer, the production speed of each welder has been 
more than doubled. The result is a saving in capital in- 
vestment four times as large as the original cost of the 
electron-tube controls. Also, decrease in noise and saving 
in floor space are considerable items. 

This method of control has permitted experiments 
which forecast the production welding of different spe- 
cial materials in the future, which will bring about large 
savings as compared with the materials now in use. 
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Making Up Batches with 
Minimum Handling 


The arrangement illustrated has saved several handling 
operations in the plant of the Dewey and Almy Chemical 
Company when making up batches of liquid for process 
work. 

In operation, the trucker brings an empty vat into 





position over the portable channel skid on the scale plat- 
form and lowers the truck platform so that the channels 
support the vat. Then he removes the truck. A number 
of liquids are poured consecutively into the vat and 
measured by weight until the mixture is complete. The 
weight of the skid and vat, of course, is subtracted from 
the total to obtain. the net weight of the mixture. 

After a batch is made up the lift truck raises the vat 
onto its platform and carries it to the process machines. 


When Putting Belts 
Back to Work 


J. N. Situ, Engineering Department, 
E. F. Houghton & Company, Philadelphia, Pa. 


Before belting is put back into service it shoud be 
carefully inspected and reconditioned, if necessary. Is 
the belt saturated with oil or covered with dirt? Are 
there any open laps? Is the length correct? Examine 
fasteners for wear or breakage. Check alignment of 
pulleys. 

If belts have become soaked with mineral oil, degrease 
them by soaking in gasoline or carbon tetrachloride for 
24 hours, or longer if necessary. Degreasing removes 
both mineral oil and the natural oil essential to lubricate 
the fibers of the leather. Therefore, after degreasing, 
dress the belt with a good belt lubricant. Do not use a 
sticky belt dressing as a fiber lubricant. Never permit 
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dirt, wood chips, or adhesive material to gather on the 
belting or pulley faces. Clean the belt by scraping with 
a dull edged scraper with rounded corners; a sharp 
scraper may injure the fibers. 

Check all laps to see that they have not started to 
separate, especially at the tip. If it is found necessary to 
re-cement a lap, be sure to scrape off all of the old 
cement. The laps should then be thoroughly roughened, 
with coarse abrasive cloth, a rasp, or a wire brush before 
the cement is applied. 

A belt that has been left on an idle drive under tension 
has no doubt become permanently stretched. Therefore 
it is wise to-remove the belt from the drive and shorten 
it to the proper length to give the desired tension. If 
the drive is to be idle for some time do not install the 
belt on the drive tight. It is better not to install the belt 
at all until it is needed. 

Fasteners:of all types should be gone over carefully. 
If any of them are worn or broken they should be re- 
placed immediately. A worn fastener is likely to “let go” 
at any time. A broken fastener will not only cause the 
belt to run crooked but will damage wood or composition 
pulleys. 

Pulley alignment is very important from the stand- 
point of belt life and transmission efficiency as well as 
the operator’s safety. It should be carefully checked 
during your belting inspection. 


Flow-Coating in Transformer 
Maintenance 


Hersert CHASE, Mechanical Engineer, 
Forest Hills, N. Y. 


Surfaces that cannot be refinished effectively by brush- 
ing or spraying methods now are being flow-coated as a 
part of a regular maintenance program in at least two 
large organizations. 

To my knowledge these instances are the first in 
which this method has been adopted in field work, al- 
though it has long been used for certain production 
operations on the same type of electric transformers now 
being refinished by this method in the field. 

Such transformers are essentialiy large tanks sur- 
rounding electrical windings that almost fill the interior 
space. The windings are submerged in a bath of oil, 
which is circulated through banks of vertical cooling 
pipes that surround the entire cylindrical surface of the 
tank and are staggered three layers deep. In some cases 
the cooling coils are built in units that can be detached at 
flanged connections, but more often the pipes are welded 
to the tanks and cannot be removed. As such trans- 
formers generally stand in the open, the finish is exposed 
to the elements and is subject to rapid deterioration. 

Because the cooling pipes are spaced closely and are 
three deep, brush painting is not feasible. Spray paint- 
ing has been employed heretofore but, with this method, 
it is difficult to reach the back surfaces of the pipes and 
the portions of the tank covered by them with any cer- 
tainty that all surfaces will be covered adequately. 

These difficulties are avoided’ when the paint is flowed 
on with reasonable care. Jobs that require a day to spray 
can be finished in 20 to 80 min. by flow-coating. But, 
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because much more time is required for setting up in 
flow-coating, there may be little gain, if any, in the total 
time consumed. The greater certainty and uniformity of 
coating therefore are the major advantages of flow- 
coating. 

Like all effective refinishing work, a good job of flow- 
coating depends upon a well-cleaned surface. If the old 
finish is in poor condition it is best to remove it all by 
sandblasting. If it merely has failed in spots, these areas 





\ 






=) ) 
——- 


Detail of 


Nozzle 






Transformer 

































































Diagram of set-up for flow-coating a transformer equipped 
with cooling tubes A. Paint from the tanks B is drawn by 
the pump C and delivered through the flexible hose E and 
the nozzle F to the work. Paint that drains off is caught 
by the tarpaulins T and returned by gravity through a 
strainer to the tanks. 


should be sanded clean and primed by the most con- 
venient means. The entire surface then should be washed 
with an alkaline or solvent cleaner followed by a thorough 
washing with clean water. Cleaners generally are flowed 
on and are allowed to drain onto painted tarpaulins 
fastened around the base of the transformer or the edge 
of the truck on which it is mounted. These tarpaulins 
are sloped to drain into a sump or tank, so that the liquid 
can be recovered and recirculated. 

A portable motor-driven pump of the gear type serves 
to force the liquid through the hose and nozzle used for 
flow-coating. The nozzle can be made from a piece of 
3-in. curved pipe flattened at the end to give a slot about 
4 in. wide. 

When the old finish has been cleaned off and the sur- 
face is clean and dry, a rust-inhibitive primer is first 
flowed on and allowed to dry 24 to 72 hours. Next, a 
body coat is applied in the same way. When dry it is 
followed by a final coat of high-grade enamel with good 
weather-resisting qualities. A dark gray is the color 
generally preferred. If the old finish is not removed 
priming is unnecessary. 

It is important to select a thinner suited for use with 
the finish applied and to vary the amount used so that 
the coat will set up quickly and will not pile up at the 
bottom of the surfaces coated. It is better to start with 
too much thinner and reduce the quantity to the correct 
amount than to start with too little and have the finish 
pile up, thus producing runs and sags. The quantity of 
thinner used depends partly upon the temperature and 
weather conditions because they control the rate of 
evaporation. The thinner must not be such as to soften 
the preceding coat. Drops at elbows or bends where 
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the pipes are approximately horizontal should be brushed 
off before the paint dries. 

On large transformers men may work on two levels, 
using suitable scaffolding. The painters should start at 
the top, of course, and work around in both directions, 
varying the position of the nozzle, so that all surfaces 
are reached. It is well to have a helper keep the paint 
in the supply tank well agitated so that pigment will not 
settle out. Excess paint that drains off the tarpaulins 
should be run through a strainer before it is recirculated. 

To date, ordinary oxidizing oil base paints and enamels 
have been used almost exclusively for flow-coating, but 
experiments with modern more enduring types of finish 
are being conducted. 
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Indicating Light 
Simplifies Weighing 
Wa ter WENDELKEN, Supervisor of Lighting Equipment 
Westinghouse Electric & Mfg. Company, E. Pittsburgh, Pa. 
This scale is fitted with a small marker light which 
automatically indicates when the beam is balanced. The 
beam is fitted with a small pair of contacts which operate 
a relay and in turn operate the light. The relay is used 


to prevent sparking at the beam contacts which in time 
would destroy their setting and sensitivity. 
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*Racrory 


FORUM: 


A new question is presented herewith, and readers’ discussions ot 


previous questions are published. Write down your opinions and 


send them to the editor. Amswers published will be paid for 


To Buy or Make Replacement Parts? 


Showered and fed, after their game, George Shipman 
and Frank Fulleger are just plain loafing on the club- 
house porch. 

* x * 

“What the dickens was Sam doing in the tool shed, 

George? Sounded like a boiler shop.” 


“Oh, Sam was just knocking out a few scraper 
brackets for the lawn mowers.” 


“Making them himself? Why doesn’t he buy them?” 
“Well, making things is one of Sam’s hobbies.” 


“That’s explains it, then. Guess we'll have to excuse 
Sam, in view of the fine greens and fairways. But be- 
lieve me we don't make parts at the plant—we buy 
them.” 

“Everything, Frank? And why?’ 

“Yes, everything, I think. And here’s why: The cost 
is too high when we make them ourselves. The manu- 
facturer knows just what kind of material to use, and we 
sometimes don’t. And when we let the maker supply 
what he calls ‘genuine parts,’ he can’t kick much when 
we insist that he make his equipment live up to his 
claims. Now you tell me why not.” 


“All right, Frank. How about the high prices you get 
charged? How about the long waits for delivery? And 
the reams of correspondence you sometimes have? And 
the shipping of wrong parts? And the foolish mistakes 
that repair.order clerks make? And the new-style this 
and. that. which you are asked to substitute? And how 
about the shop that you have anyway, with not enough 
work to do?” 


“You’re wanted on the phone, Mr. Shipman.” This 


from the steward. 
* * * 


It ends the discussion for the time being. Readers are 
asked. to carry on. With business on the mend, it’s a 
timely question. So, . 

To Buy or Make Replacement Parts? 
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ANSWERS TO PREVIOUS 
QUESTIONS 


What Will a Shorter Day Mean 
to Maintenance 


(Question presented in June issue) 


HERE IS no doubt as to the ability of the average 
maintenance head to rise to the occasion in this mat- 
ter of keeping to the strict letter of the six-hour ruling, 
if it comes. If overtime is to be avoided, working hours 
for the maintenance crew will have to be “staggered.” 
As a precaution against unforeseen breakdowns, part of 
the force could start work two or three hours later than 
the rest of the plant, and carry on a proportionate 
amount of time after the regular quitting hour. In a 
two-, or even a four-shift production program, this 
“staggering” process could, with a properly augmented 
force, be elaborated to cover all plant contingencies. As 
no two plants are exactly alike, in regard to layout and 
maintenance functioning, the schedule of maintenance 
work hours would necessarily have to conform to the 
peculiar needs of each plant. 
Rospert S. ALEXANDER, Special Department 
Universal Winding Company, Providence, R. I. 


*THE SIX-HOUR day and 30-hour week will require 

greater vigilance on the part of those responsible for 
maintenance. The addition of new men at any time in- 
creases the wear and tear on equipment, and any ruling 
which will limit the hours of the regular force charged 
with keeping the equipment in order will complicate the 
situation. 

In the plant working one or two shifts a day the prob- 
lem in some respects is relatively simple. There are many 
industries, however, that must run 24 hours a day in 
order to operate economically. In these industries the 
plant is often one big machine because a breakdown of 
any kind makes it necessary to shut off part or all of the 
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load. In these industries—and ours is one of them— 
breakdowns must not occur. But since we have never 
found faith and mental telepathy to have much effect in 
preventing motor-bearing and drive-belt failures, we 
have been forced to substitute a rigid and systematic 
equipment inspection. 

If breakdowns cannot be prevented, they must at least 
be foreseen. All necessary repair parts and labor must 
be available to get the plant going again at once, or else 
the working force must be sent home. In order to pre- 
vent embarrassment in case the six-hour day, 30-hour 
week, should be adopted, we have recently doubled our 
available millwright force by hiring men with millwright 
experience for other types of work in the mill. In addi- 
tion to this, the other operators are being trained to help 
maintain the equipment on which they work. 

No one knows just what the final problem will be, 
but there does not seem to be any doubt but that the 
thing to do about maintenance is to act now. 

Ernst A. LONGENECKER, Jndustrial Engineer 
Charles A. Krause Milling Compaiy, 
Milwaukee, Wis. 


Job, or Job Plus? 


(Question presented in the May issue) 

N INDUSTRIAL plants we have two types of men 

in every position, from janitor to chief executive. 
The first type is one of low mental agility who can do 
one thing well but whose mind becomes confused when 
filled with too many facts. The second type is one who 
possesses a mind as agile as a circus contortionist. Facts 
flow in and are immediately catalogued and filed in a 
most orderly manner to be brought out at the proper 
time. 

The first type cannot learn the other fellow’s job 
except by a long process of training which can be accom- 
plished only by an apprenticeship, the duration of which 
will depend on the complexity of the job. To allow this 
man time to roam about the plant, getting acquainted 
with other jobs, will be money lost to the company. 
This man is much more valuable to himself and his 
employer as a specialist in one narrow field. 

With respect to the second type, an industrial organi- 
zation will find that any time and money spent on train- 
ing and educating him will be repaid a thousand times 
through new ideas and savings. 

As in all other fields of industrial management, more 
can be accomplished both for the industry and the indi- 
vidual through organized effort than through haphazard 
methods. These men should be identified as soon as pos- 
sible and given an opportunity to familiarize themselves 
with what is going on about them, through short appren- 
ticeships on various jobs, conferences with foremen, and 
school periods. This method can be successfully applied 
with direct workers, foremen, or junior executives. In 
this way the individual will benefit by being trained 
for more responsibility and the industrial organization 
will have at its disposal well-trained men for the emer- 
gencies which always arise. 

KENNETH J. MACKENZIE 

Supervisor, Paper Mill 
Eastman Kodak Company 

Rochester, N. Y. 











VER-SPECIALIZATION results in knowing 

more and more about less and less until finally one 
knows everything about nothing. Over-generalization 
results in knowing less and less about more and more 
until finally one knows nothing about everything. 

Extremes are dangerous. The logical and sane course 
from the point of view of management would be near 
the middle of the two extremes. 

The more one knows about his own job, the better. 
Since most jobs are interdependent, one should know as 
much as possible about the other jobs also, in order to 
cooperate effectively and render maximum service. This 
policy means promotion to the individual because he is 
more valuable to his company. F. C. HockemMa 

Professor of Industrial Engineering 
Purdue University 
Lafayette, Ind. 


OME TIME ago I noticed a couple of men who were 

laboriously scraping some badly weather-beaten wood 
work. To one of them I expressed my regret because 
those doors had not been painted in time to prevent this 
needless expense. 

He apologized for his foreman’s negligence. It was 
a polite reflection on his own superior’s competence. He 
admitted having known the condition for some time, but 
he felt that it was none of his business to tell his fore- 
man what to do. Then, boasting of his own skill and 
judgment in,such matters, he expected to make a great 
impression upon me, especially when he emphasized the 
old motto, ‘Do only as you are told.” 

“That’s fine, Bill,” I said. “There are too many men 
from whom we cannot expect that much, but you, I am 
sure, are capable of doing more.” 

This little incident soon became known and had its 
effect. It became evident to all that the operation of 
the shop was not only the foreman’s job, but a matter of 
pride to every one as well. 

ALFRED VAKSDAL, Plant Engineer 
Corning Glass Works 
Corning, New York 


What Is the Plant Man’s 
Responsibility Towards Sales? 


(Oucstion presented in the March issue) 


LESSED is the salesman who can sell an order, 

knowing that his merchandise will reach the cus- 
tomer flawless and complaint proof, for his product will 
be much in demand. Happy is the salesman who knows 
that his goods will arrive at the buyer’s establishment 
on the promised date, for his customer will have con- 
fidence in him. Fortunate is the salesman whose house 
turns out orders at accurate but reasonable cost, for 
an equitable share of business will be his. Most suc- 
cessful is the salesman who can boast of all three of the 
above, for his wares will be used over the face of the 
earth. 

Considering the above, therefore, the three hasic fac- 
tors in production are quality, time, and cost. Each of 
these is in some way dependent on the others. The 
success or failure of marketing manufactured commod- 
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ities depends upon a consistent compination of the three. 
These factors are under the control of the plant organi- 
zation. 

Maintenance of quality of course is a decided function 
of the plant personnel. Quality is a result of proper 
inspection methods, provision of proper materials, 
meticulous selection and training of employees, and other 
features, including loyalty to company ideals. Proper 
dispatching, scheduling, and planning take care of the 
time element. The cost problem is solved by proper 
time standards, elimination of waste, and the “esprit 
de corps” of the plant force. 

The right kind of foremen, properly trained, are prob- 
ably the key men in controlling quality, time, and cost. 
Outside of the sales force itself, the foremen might be 
considered as having the most tangible responsibility 
toward sales. The responsibility of the plant force 
toward sales is illustrated by the following anecdote: 

Some visitors were being conducted through the plant 
of a well known implement company. In one depart- 
ment several workmen were assembling a tractor. Upon 
being asked what they were doing, one mechanic 
answered, “We: are striving to make good tractors to 
satisfy the farmers.”’ J. R. Rippatu, 

Secretary-Treasurer, Chase Bag Co. 
Milwaukee, Wis. 


How Much Efficiency Now? 


(Question presented in the April issue) 


HEN business is dull and orders are few it is 

natural that the average plant personnel has a 
mental desire to witness some changes that will bring 
into the plant an increase of orders. This mental 
attitude is of little value when it is not supported by 
planned physical action, which will keep pace with the 
public trend of product and sales development. 

Although spectacular savings may not be possible 
when production is far below normal plant capacity, 
attention can be given to many factors of design, con- 
struction, materials, unit parts, and finishes. 

In dull times the plant can consider changes in design 
for higher speeds, less vibration, better lubrication, 
improvements in control, increase in automatic opera- 
tions, and changes that will make possible more easily 
replaceable units during repair. 

Whenever it is possible make use of forgings, die 
castings, pressed metal parts, finished rolled shapes, or 
welded construction to replace expensive machinery. 
In the selection of materials take every possible advan- 
tage of the many alloy materials such as alloy cast-iron, 
alloy steels, copper and nickel alloys, aluminum, and the 
corrosion-resisting metals. A change to some of them 
may improve product. 

Give every part of the product and every manufac- 
turing operation individual attention with the idea of 
improvements. Does the machine you manufacture have 
the ideal drive? Have ball and roller bearings been used 
whenever possible? Have you made use of self-lubri- 
cating bearings? Visualize how much a central-control 
lubricating and oil filter system would add to efficiency. 

Advances have already been made in different kinds 
of finishes. No single quality gives a greater sales 
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appeal to a machine than its well-finished appearance. 
Make use of harmonizing color schemes from the many 
lacquer, varnish, or enamel finishes. In many instances 
gun-metal, chromium, nickel, and copper plated finishes 
add brilliance of appearance and protect finished sur- 
faces. 

The sum total of small improvements many times will 
enhance the efficiency, appearance, and sales value of a 
machine. Such attention should be the constant urge 
of every individual within the plant regardless of trade 
conditions. Such action is generally followed by profit- 
able sale returns and satisfactory machine performance. 

Rospert R. CorneE tu, Division Superintendent 
Gorham Company 
Providence, R. I. 


N OUR shop we believe that when orders are few 

the time is ideal to try to work out methods to save 
manufacturing and operating costs. The production 
departments have more time for experiment and can 
furnish their best help for that purpose. 

Sometimes a change which is expected to show a sav- 
ing will add to the expense of manufacturing. With 
few orders and lower wages, a loss of this kind is not 
as big as when volume is greater. 

Manufacturing and operating savings can always be 
made. Most savings will not show a great return but 
a few will offset the cost of many experiments and show 
a good profit. HERBERT HINCKLEY, President 

Herbert Hinckley, Inc. 
Charlotte, N.C. 


HEN orders are few it is generally true that the 

staff must work at a higher rate. The chief reason 
for this is the fact that there are fewer operators, with 
the result that the men are often placed on jobs with 
which they are not quite familiar. This means extra 
supervision, as it is essential that the cost of production 
be reduced. 

Frank was perfectly right when he stated he was 
working at top speed, and with a reduced number of men 
at his disposal his main difficulty was to keep the oncost* 
in the correct percentage to wages. 

As the standard charges of oncost remain constant, 
the rate per man hour goes up, and if the work should 
happen to be a large one, the cost of the number of ma- 
chines which are lying idle has still to be met. 

This surely means that, to get the same costs, the 
manufacturing methods must be improved. Due to the 
keenness of competition at the present time, and the cut 
prices, the position becomes much more difficult, and the 
highest degree of efficiency must be attained to enable the 
sales department to procure any orders. 

It is during depression that the plant can be over- 
hauled, the design of the products studied, and manu- 
facturing efficiency increased. All forms of shop oncosts 
can be investigated with a view to reducing and economiz- 
ing, and it is undoubtedly the case that the firms who 
have done this, or are doing it, are the people who are 
producing the work today. 

Wittiam BucHANAN, Production Engineer, 
Glasgow, Scotland. 


*Seotch for “overhead"? Webster says “contingent or addi- 
tional cost or expense.’’—Ed. 
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Determining Unit Plating Costs 


We have had difficulty in setting up a simple, prac- 
tical system for finding the cost of electroplating our 
products. The parts are of various sises and shapes, 
and are plated with copper, nickel, brass, cadmium, 
or chromium in barrels which are tmmersed in the 
plating solutions. Lots may vary from a few hundred 
to several thousand. Three men are employed in the 
plating department, but the labor chargeable to jobs 
is small, The three men can clean a batch of parts, 
place in barrels, immerse in the plating bath, and 
remove after plating, in from ten to fifteen minutes 
per barrel. The plating process requires from one to 
three hours, during which the men make chemical 
solutions, clean tanks, and do other work that is not 
directly chargeable to any one job. How can we best 
arrive at unit material, labor, and burden costs? 


J.H.R.—Lancaster, Pa. 


A SIMILAR problem came up in a certain plant when 
the plating department was started. It was not 
considered desirable to have the men in the plating 
room record ammeter readings, or list the time periods 
for the different batches; the cost and bother of getting 
such data would have offset their advantages. 

It was decided to base costs on the area of surface 
plated, and the unit taken was 1 sq.in. The total area of 
some sheets that had to be plated was calculated; then 


Conducted by G. 


QUESTIONS and AANSWERS - 


A. VAN BRUNT 


they were put through and the cost was obtained. This 
cost included power, material, overhead, labor, etc. ; after 
being carefully checked it was divided by the number of 
square inches of surface plated, which gave the unit cost 


per square inch. 


The general run of plated parts was next considered, 
and it was found that if they were flattened out they 
would average as rectangular pieces about eight times as 
wide and sixteen times as long as they were thick. The 
base material was a yellow brass that weighed about 
0.297 Ib. per cubic inch. With this information it was 
not difficult to calculate the entire surface area of any 
batch of pieces, provided the number of pieces to the 
pound was known; this was easy to obtain on the com- 


puting scale. 
With these figures a formula was derived: 
Area in square inches per pound = 27 *\/ N 
where N = number of pieces per pound 


The next step was to plot the curve shown here, from 
which the relation between the number of pieces per 


pound and the surface area could be read directly. This 
area, multiplied by the unit cost, gives the total cost of 


plating each pound of pieces; from this the factory cost 
of plating the batch can easily be obtained. The lower 


scale, of course, could be made to read directly in cents, 
but that would not be so convenient because then the 
chart could not be used for parts of different area; also, 
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ANSWERS 


Running A.C. Generator as Motor 


We have three 60-cycle, three-phase alternators 
that are of the same rating, operate in parallel, and 
are driven by single-runner waterwheels. One alter- 
nator has the exciter for the three units belted to it. 
What change in field strength would be necessary in 
order to let the unit with the exciter run as a motor, 
while changing to an emergency motor-driven ex- 
citer, in case the governor belt on this unit should 
break? It is my understanding that this unit will 
not get out of step while running as a motor; hence 
the exciter voltage will not drop. 

L.K.G.—Ravenna, Ohio 


Restoring Idle Belts to Service 


Will readers please tell me: (1) Do flat leather 
and rubber belts and rubber V-belts deteriorate seri- 
ously during prolonged idleness? (2) Are belts 
that have been idle for a year or more likely to have 
been injured by allowing them to remain on the pul- 
leys, under normal tension? (3) What attention do 


WANTED 


leather and rubber belts that have been idle for some 
time require before they can be put back into service? 
A.E.S.—Boston, Mass. 


Will Low-Pressure Cylinder Carry 
the Load? 


We have a cross-compound corliss engine that 
drives a d.c. generator rated 350 kw., 250 volts, 1,400 
amp. The high-pressure cylinder is 16x36 in.; low- 
pressure, 32x36 in. Speed, 120 r.p.m. Boiler pressure, 
135 lb. per sq. in.. Receiver pressure, 8 lb. Operated 
condensing, 23 in. vacuum. It ts desired to cut out 
the condenser and use cxhaust steam for heating the 
plant in winter. Since the maximum load does not 
exceed 700 amp., half the generator rating, it has been 
proposed to operate only the high-pressure cylinder 
but there is doubt as to whether it will carry the load, 
and the steam pressure can not be increased. I wish 
that readers would tell me whether the low-pressure 
cylinder alone could carry the load. IWWill it be pos- 
sible to reduce the steam pressure? If so, how much? 

A, E.—Baltimore, Md. 
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Vapor-Vacuum System 


_ Designed to eliminate large central 
boiler room traps and vents. “Brownie” 
system centers around combined trap 
and air vent. Trap connects to dis- 
charge of each radiator in system to keep 
radiators drained of condensate regard- 
less of pressure of temperature, to vent 
air and other gases noiselessly and con- 
tinuously from radiators at all steam 
pressures above atmospheric, and to 
prevent reinfiltration of air to system 
when operating at a vacuum under 
banked fire conditions. Brownie Co., 
Inc., Belleville Turnpike, North Arling- 
ton, N. J. 


Circuit Breakers 
Types F-50 and F-100. Oil circuit 


breakers, manually or electrically oper- 
ated. Rated for indoor service of 5,000, 
7,500, and 15,000 volts. Designed for 
use in generating stations and industrial 
plants where minimum space for switch- 
ing equipment is available. Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


Air Conditioning Equipment 


“Comfort Conditioner” for heating or 
cooling individual rooms. Made in 
three sizes, 2-, 4-, and 6-ton cooling 
capacity, with B.t.u. range of 24,000 to 
72,000 per hour, average temperature 
drop of 28 deg. Heating coils have 
B.t.u. range of from 77,500 to 232,000 
per hour. Two extended surface copper 
coils—one for steam or hot water for 
heating, the other for cold water, brine, 
methyl chloride, or freon for cooling. 
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Heating coil can be omitted if desired. 
Fans are multi-blade type driven by 
V-belts, and cabinets contain sound- 
absorbing insulating board. Buffalo 
Forge Co., Buffalo, N. Y. 


Wire Cloth 


Entire business and assets of Audu- 
bon Wire Cloth Co., Inc., Audubon, 
N. J., have been acquired by Manga- 
nese Steel Forge Co., Philadelphia, Pa. 
Business will be conducted by Audubon 
Wire Cloth Corp., wholly owned sub- 


sidiary of Manganese Steel. Products 
include: wire cloth for industrial, 
mechanical, and commercial require- 


ments in steel and all metals; spiral- 
woven conveying belts for process in- 
dustries; formed and fabricated wire 
products; trays and baskets. Manga- 
nese Steel Forge Co., Richmond St. and 
Castor Ave., Philadelphia, Pa. 


Molding Material 


“Tmpact.” Consists of fibrous ma- 
terials processed with Bakelite resinoid. 
Similar to Bakelite laminated products, 
but can be molded. Claimed to have 
high shock resistance. Bakelite Corp., 
247 Park Ave., New York, N. Y. 


Transformer 


Type MT. Small. For bell ringing, 
ultra-violet lighting, furnace control, 
etc. Furnished in any ratio for follow- 
ing ratings: primary 230 volts or less, 
secondary 125 volts or less. Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


Burner 


Steam atomizing, for handling such 
fuels as heavy oil, tar, pitch, and acid 
sludge, and for use where conditions 
indicate preference for steam instead of 
mechanical atomization. Steam is ad- 
mitted to annular space around central 
fuel barrel and projected across each 
outgoing stream of fuel at nozzle plate 
to give complete atomization and short 
turbulent flame when used with stand- 
ard B&W burner register. Single noz- 
zle plate used for all capacities. Varia- 
tions in capacity are accomplished by 
varying fuel and steam pressures. Bab- 
cock & Wilcox Co., 85 Liberty St. 
New York, N. Y. 


Acid and Waterproof 
Compound 


“Stonhide.” Claimed to prevent de- 
terioration from acids, fumes, chemicals, 
and weather corrosion, on wood, metal, 
concrete and cement surfaces. In liquid 
form. Transparent. Said not to change 
color. Applied by brush or spray. 
Stonhard Co., 401 North Broad St., 
Philadelphia, Pa, 


Meter 


Type DG-1, recording demand meter, 
combined with watthour meter. De- 
mand mechanism is “block-interval’” 
type, recording on strip-chart the de- 
mand over a definite time interval. 
Line is made on chart for each interval, 
and quirk at end of line indicates value 
advanced con- 


of demand. Chart is 
tinuously. 
Meters are claimed to have high 


torque and complete temperature com- 
pensation for all power factors, and 
are separated from demand mechanism, 





allowing either to be changed inde- 
pendently for change in ratings of in- 
strument transformers. Telechron mo- 
tor drives and rerolls chart, winds 
resetting spring, and actuates resetting 
mechanism. General Electric Co., Sche- 
nectady, N. Y. 


Air Valve 


Automatic control. For compressed 
air lines used with pneumatic tools. 
Valve is opened and closed by operating 
cylinder containing opposed pistons, 
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Valve 
disconnected, 
when there is a break in the line beyond 
the valve, or if line pressure falls below 


springs. 
air-tool is 


compensating 
when 


with 
closes 


previously determined minimum for 
operation of tool. Yarnall-Waring Co., 
Chestnut Hill, Philadelphia, Pa. 


Waterproofing 


“Omicron 4-in-1.” In liquid form. 
Claimed by manufacturer to give im- 
permeability, improved workability, in- 
creased strength, and resistance to cor- 
rosion and efflorescence to masonry 
mortar, stucco, concrete products, and 
certain types of mass concrete. The 
Master Builders Co., 7016 Euclid Ave., 
Cleveland, Ohio. 


Altitude Regulator 


For use with automatic control of 
motor-driven pumps. Enclosed in Bake- 
lite case. Colored indicators are ad- 
justable by means of individual flush- 
type screws at bottom of cover. De- 





signed to limit levels of liquids to mini- 
mum difference of 1 ft. on 0-50-ft. scale, 
6 in. on 25-50-ft. scale. Electric Con- 
troller & Mfg. Co., 2700 E. 79th St., 
Cleveland, Ohio. 


Roofing Nails 


rustproof, for asphalt roll 
Head diameter, v% in. “Zin- 
In three sizes, %, 1, and 1% in. 


W. H. Maze Co., Peru, Iil. 


Spiral, 
roofing. 
clad.” 
long. 


Roller and Bearing 


Combination 


For gravity roller conveyors. Ends 
of roller are formed in one piece and 
constructed to receive dust shield. Bear- 
ings can be furnished plain, grease 
packed, or with dust shield. Standard 
Conveyor Co., North St. Paul, Minn. 
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Pneumatic Machines for 
Applying Cement 


“Gunitors” for applying concrete and 
cement to structural steel; coating or 
restoring concrete, brick, tile and wood 
structures; lining reservoirs; building 
thin walls; repairing smoke stacks; 
cleaning buildings by wet sand blast; 
and other uses where a “shot-on” ma- 
terial is desired. The Gunitor Co., 1227 
W. Beardsley Ave., Elkhart, Ind. 


Rheostats 


For starting and speed regulating. 
Available in complete line of ratings, 
for series, shunt, or compound-wound 
d.c. motors in non-reversing § service. 
Recommended for operating fans, blow- 
ers, pumps, machine tools. Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


Resistance Measuring Device 


a.c. measure- 
Weight, 3? 
Selt- 


Bridge, for d.c. and 
ments. Size, 9x4%x2t in. 
lb. Range, 0.4 to 50,000 ohms. 
contained flashlight battery for dc. 
measurements. Attachable a.c. inter- 
rupter supplies interrupted direct cur- 
rent of 1,000-cycle frequency for a.c. 
measurements. Microphone is used in 
place of galvanometer for balancing 
bridge when interrupted current is used. 
Instrument cannot be used for measur- 
ing inductance or capacities. Herman 
H. Sticht & Co., 27 Park Place, New 
York, N. Y. 


Fans 


“Rexvane” forced draft. Made in 
variety of sizes; single width, single in- 
let, or double width, double inlet. Ca- 
pacities for general low-capacity forced- 
draft or stoker application. Design is 
combination of radial and axial types. 
Removable inlets. Screens furnished if 
specified. B. F. Sturtevant Co., Hyde 
Park, Boston, Mass. 


Signal Call System 


Consists of sending station which may 
be located on telephone switchboard or 
elsewhere and plugged into standard 
110-volt line; master relay connected 
to sending station and also plugged into 
110-volt line, to which are connected 
series of bells, gongs, chimes, sounders, 
horns, or whistles, each of which has 
individual plug for connection to con- 
venient outlet on 110-volt line. Sending 
station comprises sectional units and 
may be furnished complete for 10, 20, 
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40, or 60 calls. Relays will carry from 
10 to 25 signals. With additional re- 
lays in multiple or connected in signal 
lines, system may be pyramided. Sys- 
tem also available for low-voltage oper- 
ation. Signal Engineering & Mfg. Co., 
154 W. 14th St., New York, N. Y. 


Treads for Stairs 


“Alundum Rubber-Bonded Safety” 
treads suitable for use in industrial 
plants on both new and old stairs, 
Composed of alundum aggregate bonded 
in reinforced, hard-rubber base. Said 
by the manufacturer to be highly and 
permanently non-slip, and to possess 
wear resistance greater than granite. 





Made in types for various methods of 
fastening to tread. Norton Co., Wor- 
cester, Mass. 


Air Conditioning Unit 


For small shops. Designed for in- 
stallation under windows, along wall, on 
ceiling. Cooling and dehumidification 
accomplished by passing air over re- 
frigerating coils; heating by passing air 
over coils heated by regular steam o1 
hot water heating system of building. 
Humidity increased by circulating in- 
coming air through fine water spray. 
Also contains filter for removing dust. 
Floor models available in four styles. 
Westinghouse Electrical & Mfg. Co., 
East Pittsburgh, Pa. 


Coolers and Dispensers 


Perfection Cooler Co., Michigan City, 
Ind., has been absorbed by Geuder, 
Paeschke & Frey Co., Milwaukee, Wis. 
Susiness of the Cooler company will be 
continued as the Perfection Cooler and 
Dispenser Division of the Geuder Com- 
pany. 
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Geared Motor Reducers 





Fractional-horsepower, available in 
two types, both in ratings from 4 to # 
hp. inclusive: concentric shaft type, 
with speeds from 500 to 98 r.p.m., and 
right-angle-shaft type, with speeds from 
200 to 11 r.p.m. Planetary type of gear- 
ing with concentric shafts in the smaller 
ratios, and worm gears singly or in 
combination with the planetary type in 
the higher ratios. Textolite pinions, 
helical gears, worm gears operate in 
oil. Connections to driven machines 
may be direct or through gears, belts 
or chains. General Electric Co., Sche- 
nectady, N. Y. 


Lamps 


High efficiency, 75 watts and 100 
watts. Superceding lower efficiency 
lamps of similar wattage in General 
Electric line. Seventy-five watt lamp 
emits 13.8 lumens per watt; 100 watt 
lamp emits 14.9 lumens per watt. Both 
designed for 750-hr. life. General Elec- 


tric Co., Nela Park, Cleveland, O. 


Combination Oil-and-Gas 
Burner 


Combines features of B & W Me- 
chanical Atomizing Oil Burner with 
efficient methods of burning gas. Gas 
is broken up into small streams and 
discharged at right angles into venturi 
throat through which air for combus- 
tion passes. Burner made in_heat- 
liberation capacities up to 70,000,000 
B.t.u. per hour per burner, using natural 
gas. The Babcock & Wilcox Co., 85 
Liberty St., New York, N. Y. 


Switch 
“Micro.” Measures 118 in. long, 13 
in. wide, and 3% in. high. Dustproof, 
molded, black case has colored top to 
identify type of switch—red, normally 
closed; green, normally open; blue, 
double-throw. All types  single-pole. 
With slight pressure, small plunger at 
top operates “quick-acting” switch 
mechanism. Beryllium-copper springs 
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said to retain flexibility and have high 
current-handling capacity. Silver con- 
tacts. Rated at 10 amp., 110 volts; 5 
amp., 220 volts, ac. C. F. Burgess 
Laboratories, Inc., 202 E. 44th St., New 
York, N. Y. 


Switch 


“Hayes Treadless” is magnetically 
operated element placed in pathway of 
automobile, truck, tractor or similar 
vehicle which moves on wheels, skids 
or trolleys. Performs same duty as 
push button. Switch contact continues 
while vehicle remains in operating zone. 
No physical contact necessary. -May be 
used to open doors, operate danger 


signal, prevent door closing while 
vehicle is in danger zone. Tiffin 


Electro-Mechanical Co., Tiffin, Ohio. 


Regulator for Gases 


Has dual adjustment—micrometer ad- 
justing key, housed within and operat- 
ing separately from main regulator key, 
gives control from zero to 5 lb. in frac- 
tional-ounce graduations. Main regula- 
tor key for less fine control. Micrometer 
key combination may be applied to older 
style regulators of same manufacturer. 
The Alexander Milburn Co., 1416-28 
W. Baltimore St., Baltimore, Md. 


Belt Treads for Stairs 


“Condor Whipcord” transmission, with 
endless-wound construction. claimed to 
have no inelastic stretch. Single layer 
cord section. Developed for high speed, 
high tension drives. Manhattan Rubber 
Mfg. Division of Raybestos-Manhattan, 
Inc., Passaic, N. J. 


Floating Base for Fans 


“Silent.” Has flexible rubber insula- 
tors and no metal contact between bolts 
holding down base and _ fan. 
Forge Co., Buffalo, N. Y. 


Buffalo 








Pipe Hanger 


“Genspring” constant-support. De- 
signed to prevent occurrence of non- 
axial forces which cause failure of joints 
in high-temperature pipe lines. Claimed 
able to support any load from 500 to 
7,000 lb. and accommodate vertical 
movements up to 2 in, Pipe is sup- 
ported on combination of springs and 
levers wich interact to balance support- 
ing effort of springs with load. Gen- 
eral Spring Corp., 11 W. 42nd St., 
New York, N. Y. 


Spray Gun 


DeVilbiss Type MB, with ‘Feather 
Touch” control. Air piston relieves 
spring tension on fluid needle when air 
valve is open; air pressure compresses 
needle seating spring in response to 
trigger touch. Unrestricted air passage 
gives atomization at low air pressure. 
Ball and cone principle said to assure 





concentricity of fluid tip and air cap, 
protect surfaces of contact against 
wear, automatically maintain spacing 
and alignment of nozzle parts. Remov- 
able spray head. Graduated spray with 
adjustment. Can be connected with any 
spray painting outfit, The DeVilbiss 
Co., Toledo, Ohio. 


Collector Ring Grinder 


“Luft Model” has removable head 
and is supplied with different types of 
supports: short, to take care of brush 
arms spaced 5 to 63 in.; long, for brush 
holder studs spaced 64 to 8 in. Both 
brush arm supports are adapted for 14- 
in. diameter brush-holder studs, but 
split bushings or sleeves can be fur- 
nished for smaller studs. Right and 
left supports are available for use where 
brush holders are held by bolts on yoke. 
These are furnished undrilled in pairs, 
one right and one left. Specially made 


293 











Resurfacers” are 
steel, bronze and 


“Ideal Tool Type 
available for iron, 
brass ring grinding. Grinder adapted 
for following size resurfacer tools: 
2x2x8 in.; 2$x14x8 in.; 2x14x8 in. 
Ideal Commutator Dresser Co., Syca- 
more, Ill. 


Switch 


CR1061 hand-operated, starting 


is 


switch for providing protection against 
stalled-rotor current in injurious over- 
conditions 


load on fractional-horse- 





power, single-phase, a.c. or d.c. motors. 
A.c. switch available in single- and 
double-pole forms. Positive snap-action 
mechanism said to be trip-free on over- 
load. Silver contact tips. Available in 
following forms: open-type for applica- 
tions where purchaser wishes to provide 
own inclosure; inclosed type for gen- 
eral-purpose applications; switches for 
Class I, Group D, hazardous locations. 
General Electric Co., Schenectady, N. Y. 


Motor 


Single-phase, fractional-horsepower, 
specially designed for driving small 
water pumps. Type RSA. Drip-proof 
end flanges to prevent dripping water 
from entering motor. One-year bear- 
ing-oil capacity. Built-in terminal box. 
Performance characteristics accord with 
N.E.M.A. standards for short annual 
service. Available in 3-, }-, and 4-hp. 
rating, with interchangeable mounting 


dimensions. General Electric Co., 
Schenectady, N. Y. 

Burner 
Circular, multifuel. Designed for 


combination firing through refractory 
burner-walls and suited for small and 
moderate size industrial boiler units. 


Burner, of horizontal turbulent type, 
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combines features of B&W circular 
burner and B&W mechanical atomizing 
oil burner, with additions necessary for 
efficient burning of gas. Liquid, gase- 
ous, or solid fuels in pulverized form 
may be injected into furnace through 
common circular throat opening, one at 
a time, or in combination. Adjustable 
deflector mounted at furnace end of 
primary-air and pulverized-coal pipe to 
mix fuel with secondary air and furnish 
turbulence. The Babcock & Wilcox 


Co., 85 Liberty St., New York, N. Y. 


Spray Coating Machine 


Automatic, transverse, for large pro- 
duction coating. Spray gun or battery 
of guns moves across material as it 
passes under machine, which is mounted 
on structural-steel frame built to fit over 
conveyor. Can be adapted to existing 
equipment or furnished with conveying 
equipment, spray booth, exhaust fan, 
spray guns, air and fluid regulators, ma- 
terial feed. Has adjustments for length 
of stroke, distance from work, type of 








finish, kinds of coating material, size of 
work, speed. The DeVilbiss Company, 
Toledo, Ohio. 


Turbine Pumps 


Capacities from 5 to 300 gal. per min. 
at heads up to 350 ft. Taper-edge im- 
peller gives ability to vary quantity 
while pump is running. Suction and 
discharge openings located in main 
housing to facilitate disassembly for 
cleaning. May be furnished in corro- 
sion-resisting metals or alloys. Roots- 
Connersville-Wilbraham, Connersville, 
Ind. 





TRADE LITERATURE 


Arr Compressors—Leaflet 2159, 4 pages, 
“Single-Stage, Water-Cooled Rotary Air 
Compressors and Dry Vacuum Pumps.”— 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 


Air ConpiTIontnc—Bulletin No. C 1972, 


“Air Conditioning for Health, Comfort 
and Profit."—Westinghouse Electric & 


Mfg. Co., East Pittsburgh, Pa. 


Arr VALve—Bulletin YB-2001, “You Can 
Improve the Operation of Pneumatic Tools 
with this Automatic Control Valve.”’— 
Yarnail-Waring Co., Chestnut Hill, Phila- 
delphia, Pa. 


CuartiInc Paprers—Catalog, sample book 
of letter-size graph sheets.—Educational 
Exhibition Co., Providence, R. I. 


Circuit BrEAKERS—Data Section 33-550, 


“Oil Circuit Breakers, Types F-50 and 
F-100."—Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 
Crutcu—Booklet, 12 pages, “Kelpo 
Free-Wheeling Clutch.’—Kelpo Clutch 
Co., Rockford, Ill. 
Fans—Catalog No. 391, 12 pages, 


“Sturtevant Rexvane Forced Draft Fans.” 
—B. F. Sturtevant Co., Hyde Park, Boston, 
Mass. 


Freeper VoLTAGE REGULATOR—Bulletin 
No. 3021, “Transformer News,” automatic 
regulator.—Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 


Furnace Coatinc—Four-page pamphlet, 
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Digby 4-0152, “Fire-Kote,” protective coat- 
ing for furnace linings, arches, baffles, and 
air-cooled walls.—Mildon Engineering Co., 
Inc., 25 Broadway, N. Y. 


GrInDER—Bulletin, “Ideal Collector Ring 
Grinder.”—Ideal Commutator Dresser Co., 
Sycamore, III. 


Heat ExcuHancers—Circular 1924, 18 
pages, “Westinghouse Heat Exchangers,” 
design and construction features.—Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


SysteM—Booklet, 14 pages, 
“The Brownie Vapor-Vacuum Heating 
System.”—Brownie Co., Inc., Belleville 
Turnpike, North Arlington, N. J. 


HEATING 


LIGHTNING ArRRESTERS — Bulletin No. 
346, 120 pages, “Crystal Valve Lightning 
Arresters.’—Electric Service Supplies Co., 


50 Church St., New York, N. Y. 


LIGHTNING PROTECTION—32-page book- 
let, “Lightning Protection for Distribution 
Transformers.”—Electric Service Supplies 
Co., 17th and Cambria St., Philadelphia, 
Pa. 


LINESTARTERS—Leaflet No. 20499, “Class 
11-204 Combination Linestarters,” for 
squirrel-cage and wound-rotor induction 
motors.—Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 


LupricANt — Technical Bulletin No. 
130.5, “Colloidal Graphite as a High Tem- 
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When You Start Motors After Long Shutdown 


Ei ght ounces of early precaution that forestall 
many pounds of later care 


Vv 


1. Insulation Test 


An insulation resistance test is a simple and still fairly accurate indication of the con- 
dition of the insulation between windings and the ground. U. S. Navy specifications re- 
quire a reading of nearly one million ohms on 230-volt machines, though good new mo- 
tors will easily show five to fifty million ohms. Should such readings show zero, check 
for a breakdown calling for repairs. If motors show any reading less than 500,000, plan 
on a general cleaning and drying. First clean thoroughly and then test again with the 
megger. If readings are then satisfactory, no special drying out will be necessary. If 
readings are still low, there is a good chance that dampness is present. 


2. Cleaning 


To clean windings, use gasoline or benzol if ventilation is good and there is no 
danger from explosion or fire. Otherwise carbon tetrachloride is a safe and efficient 
agent for removing oil, grease, and dirt. When dry apply a coat of good insulating var- 
nish, brushed or sprayed on. 


3. Drying Methods 


A baking oven with good ventilation is ideal for drying; if not available, motors 
may be mounted on an insulated base and connected to the line and run idle. (Caution 
—While motor or generator is mounted on the insulating base, be careful not to handle 
any metal parts promiscuously.) Shunt fields will normally dry out under this test. If 
surrounding atmosphere is normal, the other windings will probably be helped consider- 
ably. 

To dry a generator, it is sometimes sufficient to run with main armature leads shorted 
through a suitable resistance and with field circuit open. If this does not give enough 
current, the application of a small external voltage to the shunt field will usually be 
sufficient. 

It is also practical to run motors as generators as described above to dry armatures 
and series coils. In all cases a 6- to 10-hour run should be made in order that all parts 


may be uniformly heated and dried out. 


4, Commutator and Brush Rigging 


Check commutator and brush rigging. Commutator must be smooth, round, and the 











JULY, 1933—-VOLUME 91, NUMBER 7 + 














Data Sheet 





When You Start Motors After Long Shutdown 
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mica undercut or at least flush. Brushes should be free-acting, fit commutator perfectly, 


and have some leeway for wear. 


5. Sleeve Bearings 


Check sleeve bearings for wear; if excessive, change at once. This is very important 
in induction motors. Draining and cleaning of oil wells, with the addition of new oil, is 


good insurance. 


6. Anti-Friction Bearings 


Particular attention should be given to lubrication of anti-friction bearings. Some 
greases have a tendency to separate and oxidize. Should this happen during a shutdown 
period, the grease may harden over the balls and raceways so that the bearings fail to 
function. Most ball- or roller-bearing motors and generators can be turned over freely 
by hand. If much effort is required, trouble should be avoided by examining the insides 
of the bearing housings. 

Flush out the old grease with gasoline, benzine, kerosene, or carbon tetrachloride; 
then flush with warm lubricating oil. Try the rotating element to see if easier to turn 
over and keep running. Repack the bearing about one-fourth to one-third full of an ap- 
proved grease. DO NOT OVERFILL. 

Exposed bearings should be guarded carefully against the admission of dirt. The 
housings should be inspected to make sure original seals used to prevent entrance of 


dirt are still in good shape. 


7. Missing Parts 


Last, but not least, make sure equipment has not been robbed of important parts as 
spares for other equipment. Inspect carefully; if possible, make a complete electrical 


test. 


8. A.C. Motors 


Although specific reference has been made to armatures and shunt fields, a.c. stators 
and a.c. wound rotors should be included. Low d.c. voltage applied to stator is one 
method to get heat for drying-out process. Also, low a.c. voltage with rotor removed is 
used occasionally. Rotor windings, sliprings, brushes, and brush holders should be given . 


the same careful inspection as noted under equipment for d.c. machines. 


A. W. Ray, Service Manager 
Reliance Electric & Engineering Company 
Cleveland 








295 + FACTORY MANAGEMENT and MAINTENANCE 



















JULY, 1933 + 27 


Doc. 


prescribes 
for 


ARTON 


SHIPPERS 





Oe eae 


@ Fire brick in Steelstrapped corrugated boxes 
are easily handled and safe from damage. 








Strapping a number of small packages to ethe 
"nede convenient bundles is @ simple matter MONG the many cases which I have diag- 
wi @ Acme oystem, 

nosed were any number of corrugated and 
fibre box users, who seemingly had entirely over- 


@ Hore is one of thenew Acme looked the fact that Steelstrap can be of just as 
combination Steelstrappers 


applying Steelstrap to fibre much help to them as it has been for years to 





moving production line. 


shippers of wooden boxes and crates. 
@ A great quantity of textiles can be 
safely packed in a fibre box like this if 
reinforced with Acme Steelstrap. Such 
a package is 
shipped classi- 
fied as a bale, 


With many articles the fibre or corrugated board 
becomes merely a protective wrap rather than a 
container, which would fail completely if it did not 
have the substantial Steelstrap binder to securely 
tie the unit into a compact bundle or bale. 





Let me send you my Strapbook, which shows how 


@ Two Acme Steelstraps and a piece of : P ‘ 
light corrugated box board make a | prescribe for shippers using wooden boxes, crates, 
perfectly protected, economical package . ; 
for 114 pounds of steel factory shelving. cartons, or no containers at all. I'll be glad to mail 


you a copy without the slightest obligation. 
Doc. Steelstrap 


ACME STEEL COMPANY 


General Offices: 2831 Archer Avenue, Chicago YA al Branches and Sales Offices in Principal Cities 
ie eee ee 
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TO ALL VICE PRESIDENTS 
IN CHARGE OF WEATHER 





Factory equipment is sen- 
sitive to changes in weather. 
Atmospheric conditions can, 
and often do, spoil the whole 
day fora machine. Then re- 
jects pile up, production costs 
mount, complaints come in 
and company officials get 
old before their time. 

Control the climate and 
you control production—and 
profits. Cigar and cigarette 





PARKS-CRAMER CO. 976 





manufacturers use Certified 
Climate to keep tobacco uni- 
formly pliable. Confection- 
ers use Certified Climate to 
make better chocolates and 
glossy hard candies. Print- 
ing plants, textile mills, bak- 
eries, laboratories and many 
others find it the best cor- 
rective for their particular 
weather difficulties. 

Certified Climate improves 


ARKS 


CLIMATE 


MAIN ST. 


products, aids processes and 
increases human comfort. A 
bulletin has been prepared 
containing tables and other 
information concerning the 
best atmospheric conditions 
for manufacturing and stor- 
ing many different products. 
A request on your business 
stationery will bring a copy 
by return mail,— there is no 
obligation incurred. 


30 years of air conditioning experience is at 
the disposal of engineers, architects, building 
or home owners. Parks engineers are ready to 
work with you to provide the climate best 
suited for your business or your comfort. 


FITCHBURG, MASS. 
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perature Lubricant.”—Acheson Oildag Co., 
Port Huron, Mich. 


PHOTOELECTRIC Controc—4-page folder, 
“Photolux” control for turning electric 
lights on or off when daylight decreases or 
increases.—Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 


Pipe—Folder No. 5, “Sauer Eisen” Tech- 
nical Pipe Compounds.—Technical Pro- 
ducts Co., Pittsburgh, Pa. 


Pire Hancer—Bulletin, 4 pages, “Gen- 
spring Constant-Support Pipe Hanger.”— 
General Spring Corporation, 11 W. 42nd 
St., New York, N. Y. 


PyroMETERS—18-page booklet, Bulletin 
182, “Automatic Temperature Control 
Pyrometers.’”—Wilson-Maeulen Pyrometer 
Div., The Foxboro Co., Foxboro, Mass. 


RuHEOsTATS—Leaflet 20581, 4 pages, 
“Starting and Speed Regulating Rheostats 
for Direct Current Motors.’—Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


SignaL Catt SysteEmM—Bulletin, 4 pages, 
describes a signal code call system for 
high or low voltage.—Signal Engineering 
& Mfg. Co., 154 W. 14th St., New York, 
NOs 


Stair Treap—Folder, Form 1604, “An 
Improved Safety Tread of the Replace- 
ment Type.” — Norton Co., Worcester, 
Mass. 


StEEL—Booklet, 32 pages, “Inland Steel 
and the Central West Have Progressed 
Together—1893-1933.”—Inland Steel Co., 
First National Bank Bldg., Chicago, IIl. 


Switcn — Circular, “Hayes Treadless 
Road Switch.”—Tiffin Electro-Mechanical 
Co., Tiffin, Ohio. 


Switcnh—Publication No. 533, the 
“Metal-Clad Switchgear” installed in a 
California generating station—Delta-Star 
Electric Co. 2,400 Block, Fulton St., 
Chicago, III. 


TRANSFORMERS—Leaflet No. 20576, de- 
scribes a line of small transformers, Type 
MT.—Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


Trottey Duct System—Booklet, 8 
pages, “Portable Electricity.” — BullDog 
Electric Products Co., 7610 Jos. Campau 
Ave., Detroit, Mich. 


BOOKS 


THIS CHANGING WORLD 


Samuel S. Fels. Houghton Mifflin 
Company, New York, N. Y. 295 pages, 
$2.50. 


Straight thinking from a_ well-known 
soap manufacturer, who advocates eco- 
nomic planning, with higher wages, better 
working and housing conditions, regular 


© 














Use of the most advanced automatic 
control equipment and the finest of 
raw materials, including genuine 
Bakelite resins, enable us to produce 
*Lamicoid” Laminated Bakelite parts 
which meet severest specifications, 
Ask us for samples. You are sure to 
be impressed by their clean-cut edges, 
fine workmanship, and other highly 
desirable qualities. 





For Critical Buyers of 
LAMINATED BAKELITE 


*Lamicoid” is furnished in various 
types, finishes and thicknesses; in 
fabricated form; and in sheets, tubes 
and rods. 

Over 120 Electrical Insulations... 
including “Lamicoid” Laminated 
Bakelite, “Micanite”, and “Empire” 
Varnished Cloths and Tapes, are 
described in our new Price List No. 
93. Write for copy. 


MICA INSULATOR COMPANY 


200 Varick Street, New York; 542 So. Dearborn Street, Chicago; 1330 Schofield Bldg., Cleveland; 
Branches: Birmingham, Boston, Cincinnati, Los Angeles, San Francisco, Seattle, Montreal, Toronto. 








STEWART FENCES 


CARELESS & MALICIOUS TRESPASSING 








thieves. 


Sturdy Stewart non-climable Chain Link 
Wire Fences spell detour to intruders and 
Through 47 years Fence building 
experience Stewart has attained a high 
standard of customer satisfaction. 
service, stability and entire satisfaction are 
considered there is no substitute for Stewart Fence. 
Stewart Fence prices are consistent with present purchasing budgets. 


Write for Industrial Fence literature 
and address of local Stewart office. 


Bi 


IRON 


and 


WirRE 


ENCES 


The STEWART IRON WORKS CO., Inc. 


911 Stewart Block - 


- Cincinnati, Ohio 





When 
And today 
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DEPEND on 


IMPERIAL 
Spray Guns 





@ Uniform Wet Coat 
@ Perfect Balance 


@ Quicker Cleaning 


Imperial spray guns are built 
for hard fast use. With one 
movement a gun can be taken 
apart and cleaned no matter 
how long it may have been 
idle. No readjustment is 
necessary when reassembled 
either. Because of its perfect 
balance, there is less strain on 
the operator—he can work 
faster. A new type spray 
head gives perfect atomiza- 
tion at low pressures. Check 
Imperial performance before 
you put in new equipment. 
These guns enjoy compari- 
son. 


IMPERIAL 
WATER AND OIL 
SEPARATOR AND 
REGULATING SET 


Removes all moisture 
and oil from air lines 
so that air is clean 
and dry. Gauges 
show the lines and 
working pressures. 


Pesce 256.428 $27.50 a 








Order from Your Local Jobber 


THE IMPERIAL BRASS 
MANUFACTURING CO. 


519 South Racine Avenue 
cm £.C AG O 
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employment. His Federal Trade System 
is a concrete proposal for achieving these 
ends. Drawings by Hendrik Willem Van 
Loon. 


HOW TO BUDGET FOR A PROFIT 


Floyd H. Rowland, Consulting Manage- 
ment Engineer, Harper & Brothers, New 
York, N. Y. 283 pages, index, $4. 

Published under the sponsorship of The 
Controllers Institute of America. Of 
practical value to treasurers, controllers, 
and accountants; likewise to factory ex- 
ecutives who want to know how to install 
budgets, control costs, and insure profita- 
ble operation. 


MODERN INDUSTRIAL 
ORGANIZATION 


Herbert von Beckerath, Professor of 
Economics, University of Bonn. Trans- 
lated by Robinson Newcomb, Department 
of Commerce, and Franziska Kreba. Mc- 


Graw-Hill Book Company, New York, 
N. Y. $4. 
Gives a general understanding of in- 


dustrial structure; technical, economic, 
social and legal aspects, and trends. Con- 
cerned primarily with medium- to large- 
scale enterprizes. Chapter on cartels, com- 
bines, holding companies, trusts, and on 
“Government and Industry.” 


INDUSTRIAL INJURIES TO 
WOMEN 


Bulletin No. 102 of the Women’s Bu- 
reau, U. S. Department of Labor. 36 
pages. 

Compares industrial injuries to women 
in 1928 and 1929 with injuries to men. 
Women workers injured on their jobs 
are much worse off financially than men 
who are similarly disabled. 


INDUSTRIAL PURCHASING 


Howard T. Lewis, Professor of Market- 
ing, Graduate School of Business Ad- 
ministration, Harvard University. Prentice- 
Hall, Inc., New York, N. Y. Text, 416 
pp.; bibliography, 110 pp.; index 10 pp. $5. 

Since this is the first book ever published 
under the auspices of the National Associa- 
tion of Purchasing Agents, perhaps it may 
be called the first official guide to pur- 
chasing. 


STANDARDS AND SPECIFICA- 
TIONS FOR METALS AND METAL 
PRODUCTS 
Bureau of Standards miscellaneous publi- 
cation No. 120 (order from Superintendent 
of Documents, Government Printing Of- 
fice, Washington, D. C.). 1359 pages, in- 

dexed. 1144 figures. $3. 

Volume 3 of Encyclopedia of Specifica- 
tions. More.than 1000 public purchasers, 
technical societies, and trade associations 
helped to compile it. 


IMPERVIOUS BRICK MASONRY 


Alton Brick Company, Alton, Ill. 70 
pages. 

All about materials and construction, 
wet walls, efflorescence, weather resistance, 
and a host of other subjects down the alley 
of the factory executive charged with 
responsibility for construction and main- 
tenance. 





GRATING 


. 





ONE-PIECE 


One-piece Electroforged construction gives 
Blaw-Knox Grating exceptional strength 
and eliminates all loose parts and rattles. 
Send for Blaw-Knox Catalog No. 1333—giving 
complete details and safe load tables. 


BLAW-KNOX COMPANY 
2031 Farmer’s Bank Building 
Pittsburgh, Pa. 














a td tnd 
‘It isn’t the 
HEAT, ##’s the 
HUMIDITY » 


UT is it? You don't need to guess. 
Here is a little instrument that will tell 
you; tell the truth and keep a record of it. 
Everyone knows how seriously work is 
affected by humidity being too 
high or too low. There is no rae 
need to guess about it, and per- = ***5,,, 
haps pay for costly spoilage. A 


BRISTOL’s Humidigraph will tell 
you the exact degree of moisture | 
in the air; and also keep an | 


accurate” minute by minute |.) 
record of it. Inexpensive, only | #433. 
Be 





$33.75, complete with 100 charts. 
Use the coupon for full par- 
ticulars. 


TRADE MARK — 
BRISTOLS 


REG. VU. S. PAT. OFF 





THE BRISTOL CO., WATERBURY, CONN. 


Please send Bulletin 413 FI on Humidigraph or 
Direct Reading Relative Humidity Recorder. 


Name 























ju 


QS Be 














wa wa” 


es 
th 


1g 


=< 


ww Ty a. an |e «CO 





























JULY, 1933 + 


After 


22 Years 


Still Running at Initial Efficiency 


LINK-BELT 
POSITIVE DRIVES 
INCLUDE: 


Silent Chain Drives 
Silverlink Roller Chain 
P. 1. WV. Gear 


(Positive, Infinitely Variable Speed 
ransmission) 


Worm Gear Speed Reducers 
Herringbone GearSpeed Reducers 


Chain Drives of all types 
(Malleable Iron, Promal or Steel) 


Herringbone Gears 


Flexible Couplings 


See The Link-Belt Exhibit at 
A CENTURY OF PROGRESS 
General Exhibits Building 
CHICAGO 

















31 


PERATING from a 70-H.P. electric motor for 22 years, is the satis- 
factory service record of this Link-Belt Silent Chain Drive installed in 
the year 1911 in the Sault Ste. Marie, Ont., mill of Lake Superior Paper 
Co., now known as Abitibi Power & Paper Co., Ltd.; George F. Hardy 


having been the Engineer. 


This drive is but one of many Link-Belt Silent Chain Drives that have been 
serving throughout all industries, continuously for from 20 to 30 years. Is 
there any other form of drive that is Positive as a Gear, yet Flexible as a 
Belt, that can “‘stand up” so long . .. without costly replacements at 
frequent intervals? 


The Link-Belt Silent Chain Drive maintains its initial 98.2% efficiency 
throughout the years, irrespective of moisture or atmospheric conditions. 


Link-Belt Silent Chain Drives are made in sizes up to 1000 H.P. and over, 


and drives 14 to 60 H.P. are available from distributors’ stocks. Send for 
Data Book No. 125, and Stock List No. 725. 





LINK-BELT COMPANY 


Leading Manufacturers of Positive Power Transmitting Equipment 


ndianapolis, Dodge Works, 519 N. Holmes Ave.; Ewart Works, 290 S. Belmont Ave. 
Chicago Works, 300 W. Pershing Rd.; Caldwell-Moore Plant, 2410 W. 18th St 


Philadelphia Works, 2045 W. Hunting Park Ave. San Francisco Works, 400 Paul Ave, 
In Canada: Link-Belt Limited—Toronto Works; Montreal, Vancouver 
Offices in All Principal Cities 


LINAK-BELT 


SILENT CHAIN DRIVES 
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In Malleable or Z-Metal 





Wide Conveyor 
Roof-Top 
Unicast Roller 
Griplock Roller 


Combination 


Detachable 
Pintle 
Griplock 
“H" Type 


Steel 





Chabelco Roller Steel: Z-Metal 
RexRollerChain (°F Malleable) 
Durobar 
Draw Bench 


Combination 
Cast Steel Drag Ley Bushed 


For driving any machine—on short centers 
or over considerable distances—for con- 
veyors for carrying any material—the 
Chain Belt Company offers you a chain 
that fits the purpose and in many cases 
a wide range of selection in material, de- 
sign, strength and price. 

Chains with specialized advantages— 
Durobar—Griplock—Unicasit—Chabelco— 
were originated by Chain Belt. Each solved 
a pressing drive or conveying problem. 
Each gave and will still give better service 
than the chain it supplants on the same 
sprocket wheel. 

Now— again Chain Belt advances the 
art of driving and carrying by chain by 
making available for industry that mar- 
velous new metal—Z-Metal in chain. 

Complete information will be sent on re- 
quest to anyone interested. 


CHAIN BELT COMPANY 


1669 WEST BRUCE STREET, MILWAUKEE, WIS, 


CHAIN & BELT CONVEYING 











¥ 


/ 
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(Continued from Editorial page 290) 
any changes in 
unit costs would gp 
necessitate mak- 
ing new charts. 

With this 
method estimates 
and costs are 
easily figured in 
| the office, where 
'they belong, and 
|the plating room 
jmen are not 
‘bothered — with 
records other 
than their regu- 
lar time cards 
and the © slips % 100 200 
showing the 
number of pounds plated every day. 


800 


700 





Number of Pieces per Lb. 


An occasional check-up of the unit costs should be 


made to adjust them to changing conditions. 


Geo. P. PEARCE 


Moline, Ill, 





Area to be Plated, Square Inches per Lb, 





300 
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How Could This Machine Become 
Charged? 


IVhen the operator of a portable loading machine 
pressed the starting button presumably he received 
a shock that knocked him down, his hand remaining 
in contact with the machine frame. Another opera- 
tor scised his foot in order to pull him away, and 
also received a shock. About two minutes elapsed 
before the machine was disconnected. Artificial 
respiration and stimulants failed to revive the opera- 
tor, and he was pronounced dead after an hour. 

The loader is driven by a 10-hp., three-phase, 
60-cycle, 440-volt motor. The feeder ts a No. 8, three- 
conductor, rubber-covered cable running to a metal- 
inclosed safety switch on the machine. A push-but- 
ton control station ts also located on the same side. 
Three-conducior BXL cable runs from the switch 
and button to the conductor and then to the motor. 

There are two rear driving wheels on the machine, 
4 ft. in diameter, 1 ft. wide; these wheels were em- 
bedded about 4 in. tn clay, sand, and water. One 
could assume that it was well grounded, since in- 
closures for all current-carrying parts and the entire 
framework was riveted and bolted together, with 
bronze wheel bushings on the axles. 

Operating voltage ts 480 volts between phases, sup- 
plied by a bank of 2,300/440-volt transformers con- 
nected delta-delta, ungrounded. One leg of the sys- 
tem was found to be grounded on another branch cir- 
cuit. Testing from each of the two ungrounded legs 
showed 480 volts between the line and machine frame. 
An ammeter in series with these lines and the ama- 
chine read 28 amp. in each case, which secins to show 
that the machine was well grounded. A Megger test 
of the wiring with the contactor closed showed a 
reading to ground of 50,000 ohms. With the motor 
disconnected two of the lines showed 50,000 and the 
other 70,000 ohms. 

When the machine was started at the request of 
the coroner no shock could be obtained in any mainer 
by touching the frame, push-button or switch box. 

All tests have failed to show how it was possible 
for the operator to receive sufficient current from the 
framework of this machine to cause death, but the 
evidence, which includes burns on the hands and 
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“Man, what an improvement this REEVES makes on my machine !” 





APPLY REEVES SPEED CONTROL AND 
CUT FACTORY COSTS IMMEDIATELY 


@ NO wonder this machine operator 
sees a vast difference! 

Yesterday his machine was run- 
ning under the handicap of fixed, in- 
flexible speed. Too slow for many 
operations—full capacities of man 
and machine unused. Too fast for 
other operations—quality of produc- 
tion im paired. 


Today the same machine, equipped 
with a REEVES Variable Speed Trans- 
mission, is an entirely new instrument 
of production. Because the machine 
has infinite speed adjustability the op- 
erator gets more work and better work 
done. He has every speed he needs—at 
his instant command. With the correct 
speed to match each different operat- 
ing requirement, the machine is capa- 
ble of a wider range of work. These 
advantages cut manufacturing costs 
immediately. 

Apply REEVES speed control to 
your production machines and get 
substantial new savings—immediately 
and continuously. Every day of delay 








loads your manufacturing operations 
with extra expense that could be saved 
now with the REEVES. 


Reeves Combines ALL 
These Advantages 


Infinite Speed Adjustability—an infi- 
number of operating speeds between desired 
high and low limits for any driven machine. 


Accurate—even to fractions of an R.P.M.; 
holds each speed setting as long as desired, 
regardless of load fluctuation. 


Smooth—speed changes effected without 
“steps” or jerks, and without stopping 
driven machine. 


Positive —delivery of power without slip- 





ADDRESS. ..c.--.ceccee toes 


LA) ce ee 


CRUMEPIAIG roa ss 


page at any speed assured by time-tested 
Reeves V-Belt Drive. 


Wide Range—sizes, designs, types for 
fractional to 125 H. P. requirements; speed 
ratios from 2:1 to 16:1 inclusive. 


Convenient—instant speed selectivity by 
convenient handwheel, electric remote or 
completely automatic control. 


Compact—horizontal and vertical models 
(with or without motor mounting) econo- 
mize On space. 


Proved Performance—verified by 75,- 
000 installations in over 16,000 plants and 
by standard equipment applications on 
more than 770 different machines. 


Nation- Wide Service —in all prominent 
industrial centers in U. S., Canada and many 
foreign countries. 


REEVES PULLEY COMPANY, COLUMBUS, INDIANA 


© Please send information on most advanced methods of variable speed 
regulation contained in your catalog F-99. 7-33 
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You can 


Standardize on 
Wagner Motors 








a 





Split-Phase 





- < 
Direct-Current 






~ Flange-Mounted : 


Oat 


i% 
4 


Vertical 





Resilient- Mounted 





The Wagner line includes all 
types of small motors general- 
ly applied cn motor-driven ma- 
chinery, making it possible for 
you to standardize on Wagner 
motors. Whether alternating 
or direct current; single or 
polyphase; open, drip-proof, 
totally enclosed or explosion - 
proof; rigid or resilient-mount- 
ed, flange-mounted or built-in; 
sleeve or ball-bearing ; horizon- 
tal or vertical—there’s a Wag- 
ner motor now in existence, 
ready to be applied on the job. 


There are 25,000 different 
type-horsepower-speed com- 
binations of Wagner motors 
(in ratings up to 400 hp). 
Certainly, your motor re- 
quirements are no greater 
than that! 


For complete details, ask 
for Bulletin 167 describing 
Wagner small motors. 


MOTORS S 
TRANSFORMERS 
FANS BRAKES 1 








Wagner Electric Corporation 
6412 Plymouth Ave., St. Louis, Mo. 


Gentlemen; 


Please send copy of Bulletin 167 on 
small motors 


If interested 
also in 
large motors, 
indicate here 





Name and Position 





Firm 





L Address 











$433-1B 
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other parts of the body, as well as the results of an 
autopsy, shows that he did. 

Many will say that if this machine had been perma- 
nently grounded such an accident could not have 
happened. The question still remains as to why a 
sufficient amount of current to cause death could pass 
through the operator’s body when more than 5 sq.ft. 
of the machine was embedded in the carth and water, 
whereas there was only a small contact area between 
his body and the damp ground on which he was 
standing. 

Thousands of similar machines are in operation, 
If any reader can tell how this accident happened he 
may prevent a similar occurrence elsewhere. X.Y.Z, 


OSSIBLY the machine frame was not charged, and 

the accident happened because of moisture on the 
button and the insulation in the pushbutton station. 

Of course, the ground through the wheel bearings may 
not have been effective, because if the required film of 
oil were maintained to prevent friction by keeping the 
bearing surfaces out of metallic contact the electrical 
contact can not be considered as perfect. 

To insure against a possible repetition of this accident 
I recommend the following measures: 

If these machines are used out-of-doors or where sub- 
jected to moisture, equip them with water-tight pushbut- 
ton stations. Also, equip the machines with four-wire 
cables, using one conductor for grounding. Plugs and 
receptacles are on the market which are designed to take 
care of this grounding method. If all wiring is not in 
metallic conduit, good grounds should be installed at the 
source end of the cables. F. W. REED 

Chief Electrician 
Northern Pacific Railroad 
St. Paul, Minn. 


T WOULD seem that there must have been a tem- 

porary insulation-ground between the 480-volt system 
and the machine, of high enough resistance to prevent 
tripping of any circuit breakers, but low enough to place 
a dangerous potential across the ground. 

Assuming that the leg of the system found to be 
grounded on another branch circuit was on a dead 
ground, such as a water pipe, the test reading of 28 amp. 
indicates that the resistance to earth of the machine was 
about 17 ohms—a remarkably good “earth” ground. 
However, no matter what the ground resistance of a 
machine or structure may be the greater portion of the 
difference of potential between it and the surrounding 
earth will be confined to the first few feet around the 
machine or structure when current passes from it into 
the earth. Thus, if current flowed from the machine 
into the earth a man standing 2 or 3 ft. away from any 
part of it might easily have received as much as 80 per 
cent of the full line voltage, irrespective of how well 
earth-grounded the machine was. 

It follows that if the operator fell with his body touch- 
ing both the machine and some part of the surrounding 
earth he would have been subjected again to a dangerous 
difference of potential. In my opinion the proper ground 
for such a machine would be a ground conductor from it 
to a dead ground, such as a water system, with a com- 
bined conductor and contact resistance not exceeding 
1 or 2 ohms. 

The temporary insulation-ground suggested might 
have been due to metallic dust in the motor, an im- 
properly protected joint, or to a strand of wire coming 
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@ The industrial leaders of tomorrow are certain to be those who get going ahead of the rest. Those 

who have the courage and foresight to reach out for new markets with new products—right now 
when things are looking up. No one can prophesy definitely that the current business revival will 
gather momentum. It is perhaps unwise, therefore, to make extensive commitments in machinery and 
equipment. But you can cash in on this pick-up without increasing your plant investment a penny! 


INDUSTRY 








@ Let Scovill handle your production work. Let Scovill make the new parts or products you need 

to expand your line and increase your volume. In the case of most products made from metal in 
quantity, Scovill can handle the production from designing to delivery. Or fabricate to your own speci- 
fications. Scovill’'s equipment and experience and engineering talent mean economical, efficient work. 
Last year alone, more than 5000 companies used this organization’s facilities! 


@ Find further proof of Scovill’s production skill in the free booklet, “Cases and Conclusions.” Sent 
on request to executives, plant superintendents, engineers, purchasing agents and others interested. 
Address Scovill Manufacturing Company, 45 Mill Street, Waterbury, Connecticut. 
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“GRIP LIKE 


A VISE” 


“NM ystipe’”” Fuse Clamps— 


@'‘Vystipe’’ Fuse Clamps are 
an insurance against heating 
and resulting blown fuse trou- 
ble common with all ordinary 
types of fuse contacts. 


with the 


@lhe results showed that on 
the 30 and 60 Amp. fuse 
terminals the difference in 
heating averaged 80% less 
with the ‘“Vys- 


“Vystipe’’ clamp. 





e''Vystipe”’ 
Fuse Clamps 
compel positive 
fuse contacts 
and_ eliminate 
overheating at 
fuse terminals. Ce 


tipe” clamp 
and on the 100 
Amp. size and 
above, an aver- 
age of 28% 
less. 


fo. 8001-V 





@lThorough 
tests have been made of heat- 
ing on perfectly contacted 
ordinary fuse terminals bot 
of the Ferrule and Knife 
blade type in comparison 


@Easy fuse in- 
sertion and replacement is 
another advantage. 


Type “R.B.”’ Safety Switches 
(30-800 Amp.) and 


‘‘Vystipe’’ 


Fuse Blocks 


(30-400 Amp.) are equipped 
with ‘‘Vystipe’”’ Fuse Clamps. 


The Trumbull Electric Mfg. 


4A GENERAL ELECTRIC @ ORGANIZATION 


Plainville 


Conn. 
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into contact with part of a fitting. Such a condition could 
easily produce a temporary low-resistance path that 
would render the metal parts “live.” 

The Megger reading of 50,000 ohms insulation resist- 
ance after the accident does not tell, of course, what the 
insulation resistance was before the accident. Even if 
the theory of a temporary short circuit between the 
480-volt system and the machine is incorrect, I feel that 
an insulation resistance value of 50,000 ohms is too low 
to be tolerated. If for no other reason than to prevent 
unexpected failure the electrical parts should be cleaned 
and dried out, and other necessary precautions taken. 

I believe this accident emphasizes the importance of 
making sure that the insulation resistance of equipment 
such as this is kept at a high value—at least 1 megohm 
or more. If the electrical equipment on the machine had 
been maintained in such a condition it can not be said, 
of course, that the accident would not have happened, but 
I believe that the responsibility attaching to the owner 
would have been very greatly reduced. T. B. WHITSON 

James G. Biddle Company 
Philadelphia, Pa. 


Rewinding Magnetic Separator 


A 230-volt magnetic separator had to be replaced 
because it began to allow pieces of iron to go by, but 
we wish to repair it for emergency use. The name- 
plate is marked Shunt Wound. Each of the four 
coils is covered with a brass ring, and all are con- 
nected in serics. When tested separately coils 2 and 
3 seem to be weaker than the other two. The strong- 
est part of the magnet ts the rings between coils 1 
and 2, and 3 and 4; the center ring, over which most 
of the stock passes, is the weakest point. How can 
I determine where the trouble is? Would rewinding 
these coils with finer wire and connecting them in 
parallel with opposite polarities next to cach other 
be advisable? Would two large coils give greater 
magnetic strength than four smaller ones? 


A.U.—Kansas City, Kan. 


MONG the possible reasons why coils 2 and 3 are 
weaker than coils 7 and 4 are a difference in the 
number of turns per coil, difference in resistance, or 
defective cores. Since this separator is a commercial 
product and formerly gave satisfactory service, it is likely 
that the coils are all wound with the same size of wire 
and number of turns. Hence, it would seem that the 
trouble is probably due to defective coil conductors or 
terminal connections, which results in increased resist- 
ance, or to defective cores. 

After examination of the terminal leads and connec- 
tions it would be well to measure the resistance of the 
coils individually to determine whether there are any 
differences. If so, they would indicate defective conduc- 
tors. If the coils are found to be in good condition 
defective cores or magnetic circuits remain as the most 
likely source of the trouble. 

Rewinding the coils and connecting them so that op- 
posite polarities would be adjacent does not seem advis- 
able. Instead of establishing the strong magnetic flux of 
a common polarity, this arrangement would result in a 
flux of two polarities. The flux of one pole would be 
deflected or drawn to the adjoining coils. In my opinion 
the flux density would be diminished rather than diffused 
in the space above the coils, over which the stock passes. 

J. L. Younce, St. Marys, Ohio 





with compensating springs. Valve 
closes when air-tool is disconnected, 
when there is a break in the line beyond 
the valve, or if line pressure falls below 
previously determined minimum for 
operation of tool. Yarnall-Waring Co., 
Chestnut Hill, Philadelphia, Pa. 


Waterproofing 


“Omicron 4-in-1.” In liquid form. 
Claimed by manufacturer to give im- 
permeability, improved workability, in- 
creased strength, and resistance to cor- 
rosion and efflorescence to masonry 
mortar, stucco, concrete products, and 
certain types of mass concrete. The 
Master Builders Co., 7016 Euclid Ave., 
Cleveland, Ohio. 


Altitude Regulator 


For use with automatic control of 
motor-driven pumps. Enclosed in Bake- 
lite case. Colored indicators are ad- 
justable by means of individual flush- 
type screws at bottom of cover. De- 





signed to limit levels of liquids to mini- 
mum difference of 1 ft. on 0-50-ft. scale, 
6 in. on 25-50-ft. scale. Electric Con- 
troller & Mfg. Co., 2700 E. 79th St., 
Cleveland, Ohio. 


Roofing Nails 


rustproof, for asphalt roll 
Head diameter, 7% in. “Zin- 
In three sizes, Z, 1, and 1? in. 
W. H. Maze Co., Peru, IIl. 


Spiral, 
roofing. 
clad.” 
long. 


Roller and Bearing 


Combination 


For gravity roller conveyors. Ends 
of roller are formed in one piece and 
constructed to receive dust shield. Bear- 
ings can be furnished plain, grease 
packed, or with dust shield. Standard 
Conveyor Co., North St. Paul, Minn. 
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Pneumatic Machines for 
Applying Cement 


“Gunitors” for applying concrete and 
cement to structural steel; coating or 
restoring concrete, brick, tile and wood 
structures; lining reservoirs; building 
thin walls; repairing smoke stacks; 
cleaning buildings by wet sand blast; 
and other uses where a “shot-on” ma- 
terial is desired. The Gunitor Co., 1227 
W. Beardsley Ave., Elkhart, Ind. 


Rheostats 


For starting and speed regulating. 
Available in complete line of ratings, 
for series, shunt, or compound-wound 
d.c. motors in non-reversing service. 
Recommended for operating fans, blow- 
ers, pumps, machine tools. Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


Resistance Measuring Device 


Bridge, for d.c. and a.c. measure- 
ments. Size, 9x48x2t in. Weight, 3! 
lb. Range, 0.4 to 50,000 ohms. Self- 
contained flashlight battery for d.c. 
measurements. Attachable a.c. inter- 
rupter supplies interrupted direct cur- 
rent of 1,000-cycle frequency for a.c. 
measurements. Microphone is used in 
place of galvanometer for balancing 
bridge when interrupted current is used. 
Instrument cannot be used for measur- 
ing inductance or capacities. Herman 
H. Sticht & Co., 27 Park Place, New 
York, N. Y. 


Fans 


“Rexvane” forced draft. Made in 
variety of sizes; single width, single in- 
let, or double width, double inlet. Ca- 
pacities for general low-capacity forced- 
draft or stoker application. Design is 
combination of radial and axial types. 
Removable inlets. Screens furnished if 
specified. B. F. Sturtevant Co., Hyde 
Park, Boston, Mass. m 


Signal Call System 


Consists of sending station which may 
be located on telephone switchboard or 
elsewhere and plugged into. standard 
110-volt line; master relay connected 
to sending station and also plugged into 
110-volt line, to which are connected 
series of bells, gongs, chimes, sounders, 
horns, or whistles, each of which has 
individual plug for connection to con- 
venient outlet on 110-volt line. Sending 
station comprises sectional units and 
may be furnished complete for 10, 20, 


40, or 60 calls. Relays will carry from 
10 to 25 signals. With additional re- 
lays in multiple or connected in signal 
lines, system may be pyramided. Sys- 
tem also available for low-voltage oper- 
ation. Signal Engineering & Mfg. Co., 
154 W. 14th St., New York, N. Y. 


Treads for Stairs 


“Alundum Rubber-Bonded Safety” 
treads suitable for use in industrial 
plants on both new and _ old stairs, 
Composed of alundum aggregate bonded 
in reinforced, hard-rubber base. Said 
by the manufacturer to be highly and 
permanently non-slip, and to possess 
wear resistance greater than granite. 





Made in types for various methods of 
fastening to tread, Norton Co., Wor- 
cester, Mass. 


Air Conditioning Unit 


For small shops. Designed for in- 
stallation under windows, along wall, on 
ceiling. Cooling and dehumidification 
accomplished by passing air over re- 
frigerating coils; heating by passing air 
over coils heated by regular steam 01 
hot water heating system of building. 
Humidity increased by circulating in- 
coming air through fine water spray. 
Also contains filter for removing dust. 
Floor models available in four styles. 
Westinghouse Electrical & Mfg. Co., 
East Pittsburgh, Pa. 


Coolers and Dispensers 


Perfection Cooler Co., Michigan City, 
Ind., has been absorbed by Geuder, 
Paeschke & Frey Co., Milwaukee, Wis. 
Business of the Cooler company will be 
continued as the Perfection Cooler and 


-Dispenser Division of the Geuder Com- 


pany. 
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Geared Motor Reducers 





Fractional-horsepower, available in 
two types, both in ratings from % to # 
hp. inclusive: concentric shaft type, 
with speeds from 500 to 98 r.p.m., and 
right-angle-shaft type, with speeds from 
200 to 11 r.p.m. Planetary type of gear- 
ing with concentric shafts in the smaller 
ratios, and worm gears singly or in 
combination with the planetary type in 
the higher ratios. Textolite pinions, 
helical gears, worm gears operate in 
oil. Connections to driven machines 
may be direct or through gears, belts 
or chains. General Electric Co., Sche- 
nectady, N. Y. 


Lamps 


High efficiency, 75 watts and 100 
watts. Superceding lower efficiency 
lamps of similar wattage in General 
Electric line. Seventy-five watt lamp 
emits 13.8 lumens per watt; 100 watt 
lamp emits 14.9 lumens per watt. Both 
designed for 750-hr. life. General Elec- 
tric Co., Nela Park, Cleveland, O. 


Combination Oil-and-Gas 
Burner 


Combines features of B & W Me- 
chanical Atomizing Oil Burner with 
efficient methods of burning gas. Gas 
is broken up into small streams and 
discharged at right angles into venturi 
throat through which air for combus- 
tion passes. Burner made in_heat- 
liberation capacities up to 70,000,000 
B.t.u. per hour per burner, using natural 
gas. The Babcock & Wilcox Co., 85 
Liberty St., New York, N. Y. 


Switch 


“Micro.” Measures 14% in. long, 4% 
in. wide, and 8% in. high. Dustproof, 
molded, black case has colored top to 
identify type of switch—red, normally 
closed; green, normally open; blue, 
double-throw. All types  single-pole. 
With slight pressure, small plunger at 
top operates ‘“quick-acting” switch 
Beryllium-copper spring's 


mechanism. 
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said to retain flexibility and have high 
current-handling capacity. Silver con- 
tacts. Rated at 10 amp., 110 volts; 5 
amp., 220 volts, a.c. C. F. Burgess 
Laboratories, Inc., 202 E. 44th St., New 
York, N. Y. 


Switch 


“Hayes Treadless’ is magnetically 
operated element placed in pathway of 
automobile, truck, tractor or similar 
vehicle which moves on wheels, skids 
or trolleys. Performs same duty as 
push button. Switch contact continues 
while vehicle remains in operating zone. 
No physical contact necessary. May be 
used to open doors, operate danger 
signal, prevent door closing while 
vehicle is in danger zone. Tiffin 
Electro-Mechanical Co., Tiffin, Ohio. 


Regulator for Gases 


Has dual adjustment—micrometer ad- 
justing key, housed within and operat- 
ing separately from main regulator key, 
gives control from zero to 5 lb. in frac- 
tional-ounce. graduations. Main regula- 
tor key for less fine control. Micrometer 
key combination may be applied to older 
style regulators of same manufacturer. 
The Alexander Milburn Co., 1416-28 
W. Baltimore St., Baltimore, Md. 


Belt Treads for Stairs 


“Condor Whipcord” transmission, with 
endless-wound construction. claimed to 
have no inelastic stretch. Single layer 
cord section. Developed for high speed, 
high tension drives. Manhattan Rubber 
Mfg. Division of Raybestos-Manhattan, 
Inc., Passaic, N. J. 


Floating Base for Fans 


“Silent.” Has flexible rubber insula- 


tors and no metal contact between bolts 
holding down base and fan. 
Forge Co., Buffalo, N. Y. 


Buffalo 





Pipe Hanger 


De- 
signed to prevent occurrence of non- 
axial forces which cause failure of joints 
in high-temperature pipe lines. Claimed 
able to support any load from 500 to 


“Genspring” constant-support. 


7,000 lb. and accommodate vertical 
movements up to 2 in. Pipe is sup- 
ported on combination of springs and 
levers wich interact to balance support- 
ing effort of springs with load. Gen- 
eral Spring Corp., 11 W. 42nd St., 
New York, N. Y. 


Spray Gun 


DeVilbiss Type MB, with “Feather 
Touch” control. Air piston relieves 
spring tension on fluid needle when air 
valve is open; air pressure compresses 
needle seating spring in response to 
trigger touch. Unrestricted air passage 
gives atomization at low air pressure. 
Ball and cone principle said to assure 





concentricity of fluid tip and air cap, 
protect surfaces of contact against 
wear, automatically maintain spacing 
and alignment of nozzle parts. Remov- 
able spray head. Graduated spray with 
adjustment. Can be connected with any 
spray painting outfit. The DeVilbiss 
Co., Toledo, Ohio. 


Collector Ring Grinder 


“Luft Model” has removable head 
and is supplied with different types of 
supports: short, to take care of brush 
arms spaced 5 to 63 in.; long, for brush 
holder studs spaced 64 to 8 in. Both 
brush arm supports are adapted for 14- 
in. diameter brush-holder studs, but 
split bushings or sleeves can be fur- 
nished for smaller studs. Right and 
left supports are available for use where 
brush holders are held by bolts on yoke. 
These are furnished undrilled in pairs, 
one right and one left. Specially made 
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“Ideal Tool Type Resurfacers” are 
available for iron, steel, bronze and 
brass ring grinding. Grinder adapted 
for following size resurfacer tools: 
2x2x8 in.; 23x14x8 in.; 2x14x8 in. 
Ideal Commutator Dresser Co., Syca- 
more, III. 


Switch 


CR1061 is hand-operated, starting 
switch for providing protection against 
stalled-rotor current in injurious over- 
load conditions on _ fractional-horse- 





power, single-phase, a.c. or d.c. motors. 
A.c. switch available in single- and 
double-pole forms. Positive snap-action 
mechanism said to be trip-free on over- 
load. Silver contact tips. Available in 
following forms: open-type for applica- 
tions where purchaser wishes to provide 
own inclosure; inclosed type for gen- 
eral-purpose applications; switches for 
Class I, Group D, hazardous locations. 
General Electric Co., Schenectady, N. Y. 


Motor 


Single-phase, fractional-horsepower, 
specially designed for driving small 
water pumps. Type RSA. Drip-proof 
end flanges to prevent dripping water 
from entering motor. One-year bear- 
ing-oil capacity. Built-in terminal box. 
Performance characteristics accord with 
N.E.M.A. standards for short annual 
service. Available in 4-, 4-, and 4-hp. 
rating, with interchangeable mounting 
dimensions. General Electric Co., 
Schenectady, N. Y. 


Burner 


Circular, multifuel. Designed for 
combination firing through refractory 
burner-walls and suited for small and 
moderate size industrial boiler units. 
Burner, of horizontal turbulent type, 
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combines features of B&W circular 
burner and B&W mechanical atomizing 
oil burner, with additions necessary for 
efficient burning of gas. Liquid, gase- 
ous, or solid fuels in pulverized form 
may be injected into furnace through 
common circular throat opening, one at 
a time, or in combination. Adjustable 
deflector mounted at furnace end of 
primary-air and pulverized-coal pipe to 
mix fuel with secondary air and furnish 
turbulence. The Babcock & Wilcox 
Co., 85 Liberty St., New York, N. Y. 


Spray Coating Machine 


Automatic, transverse, for large pro- 
duction coating. Spray gun or battery 
of guns moves across material as it 
passes under machine, which is mounted 
on structural-steel frame built to fit over 
conveyor. Can be adapted to existing 
equipment or furnished with conveying 
equipment, spray booth, exhaust fan, 
spray guns, air and fluid regulators, ma- 
terial feed. Has adjustments for length 
of stroke, distance from work, type of 


finish, kinds of coating material, size of 
work, speed. The DeVilbiss Company, 
Toledo, Ohio. 


Turbine Pumps 


Capacities from 5 to 300 gal. per min. 
at heads up to 350 ft. Taper-edge im- 
peller gives ability to vary quantity 
while pump is running. Suction and 
discharge openings located in main 
housing to - facilitate disassembly for 
cleaning. May be furnished in corro- 
sion-resisting metals or alloys. Roots- 
Connersville-Wilbraham, Connersville, 
Ind, 





TRADE LITERATURE 


Arr Compressors—Leaflet 2159, 4 pages, 
“Single-Stage, Water-Cooled Rotary Air 
Compressors and Dry Vacuum Pumps.”’— 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 


Arr ConpiTiontnc—Bulletin No. C 1972, 
“Air Conditioning for Health, Comfort 
and Profit.”—Westinghouse Electric & 
Mig. Co., East Pittsburgh, Pa. 


Arr Vatve—Bulletin YB-2001, “You Can 
Improve the Operation of Pneumatic Tools 
with this Automatic Control Valve.”— 
Yarnail-Waring Co., Chestnut Hill, Phila- 
delphia, Pa. 


CHARTING Papers—Catalog, sample book 
of letter-size graph sheets.—Educational 
Exhibition Co., Providence, R. I. 


Crrcuir Breakers—Data Section 33-550, 
“Oil Circuit Breakers, Types F-50 and 
F-100.”—Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 


CLrutcHu—Booklet, 12 pages, “Kelpo 
Free-Wheeling. Clutch.’—Kelpo Clutch 
Co., Rockford, Il. 

Fans—Catalog No. 391, 12 pages, 


“Sturtevant Rexvane Forced Draft Fans.” 
—B. F. Sturtevant Co., Hyde Park, Boston, 
Mass. 


Freeper VoLTAGE REGULATOR—Bulletin 
No. 3021, “Transformer News,” automatic 
regulator —Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 


Furnace Coatinc—Four-page pamphlet, 


Digby 4-0152, “Fire-Kote,” protective coat- 
ing for furnace linings, arches, baffles, and 
air-cooled walls——Mildon Engineering Co., 
Inc., 25 Broadway, N. Y. 


GRINDER—Bulletin, “Ideal Collector Ring 
Grinder.”—Ideal Commutator Dresser Co., 
Sycamore, III. 


Heat ExcHancers—Circular 1924, 18 
pages, “Westinghouse Heat Exchangers,” 
design and construction features.—Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


Heatinc SystemM—Booklet, 14 pages, 
“The Brownie Vapor-Vacuum Heating 
System.”’—Brownie Co., Inc., Belleville 
Turnpike, North Arlington, N. J. 


LIGHTNING ARRESTERS — Bulletin No. 
346, 120 pages, “Crystal Valve Lightning 
Arresters.”—Electric Service Supplies Co., 


50 Church St., New York, N. Y. 


LIGHTNING PROTECTION—32-page book- 
let, “Lightning Protection for Distribution 
Transformers.”—Electric Service Supplies 
Co., 17th and Cambria St., Philadelphia, 
Pa: 


LINESTARTERS—Leaflet No. 20499, “Class 
11-204 Combination Linestarters,’ for 
squirrel-cage and wound-rotor induction 
motors.—Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 


LupricANt — Technical Bulletin No. 


- 130.5, “Colloidal Graphite as a High Tem- 


Continued on advertising page 29 
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